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ABSTRACT 

Review of the methods for estimating future 
employment opportunities shows that there is an ongoing system, 
involving the Department of Labor and state employment agencies, for 
making projections for the United States as a whole and for states 
and major metropolitan areas. This system combines national research 
on. economic growth, technological developments, and the structure of 
the economy with local information on industry trends and the labor ^ 
market situation. Weak spots in the methods occur in making 
projections of the occupational composition of industries, and in 
accounting for mobility anong occupations and patterns of withdrawal 
from, and return to, the labor force in individual occupations. 
Current research on economic growth, technological developments, and 
the occupational composition of industries may lead to improvements 
in the reliability of projections. Past projections have been 
moderately successful iir identifying the expanding and declining 
industries and occupations, and in estimating rates of growth in 
expanding fields. However, in projecting the other major component of 
job openings, replacement of those who leav6 each occupation, the 
estimates; have not been as accurate. Only e^stimates of deaths and net 
labor force withdrawals, calculated from averages, are available, and 
movement among occupations is not accounted for. Compa?rison of the 
job openings estimates with data on the numbers of people being 
trained for each occupation is .essential in arriving at judgments 
about employment opportunities, arid in adapting enrollments to 
prospective Oemand. Kowever, problems with gathering statistics from 
the uncentralized vocational education establishment must be worked 
out for the two systems to work together to match employment demand 
and trained worker supply. (KC) 
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Summary . 

The firaquenri /-^pressed desire of the Congress that vocational education provide 
training that is realistic in the light of anticipated opportunities for gainful employment 
has not always been effectively implemented in. the plonning of the programs. This 
paper examines the information on employment opportunities that is available for use 
in planning vocational education, as well as the information on training activity, and. 
the problems of matching the two.- 

Review of the methods for estimating future emp!oynent oppoioinities shows that 
there is an ongoing system, involving the Department of Labor and State employment 
security agencies, for making projections for the United States as a whole and for 
States and major metropolitan areas* This system combines national research on eco- 
i nomic growth, technological developments and the structure of the economy with local 
information on industry trends and the labor market situation. The projections are 
reviewed and revised frequently • 

There are some weak spots in the methods, notably in making projections of 
the occupational composition of industries, and in accounting for mobility among 
occupations and. patterns of withdrawal from, and return to, the labor force in indi- 
vidual occupations. At the same time, considerable research on economic growth, 
technological developments, and the occupatr^al composition of industriies is under 
way, and this may lead to improvements in the reliability of projections. 
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Reviews of the accuracy of projections mocie in the post show that they have 
been moderately successful in identifying the expending and declining industries and 
occupations, and, among expanding fields, in estimoting the rates of growth. These 
praiected growth rates ore an important component of the annual |ob openings which 
determme the employment opportunities for trainees. The other major component of 
job openings, replacement of those who leave each occupation, is not estimated as 
well • Only estimates of deaths and net labor force withdrawals are available, and 
the latter reflect average retirement patterns by age and sex, but not the specific 
experience of individual occupations • Movement among occupations is not accounted 
for. Res^rch on this subject is going on, and one may hope that it will lead to 

'\ 

improvement of the estimates • 

Comparison of the job openings estimates with data on the numbers of people 
being trained for each occupation is essential in arriving at a judgment about em- 
ployment opportunities, and in adapting enrollments to the prospective demand. 
Some problems in the training statistics, both for public vocational education and 
for other modes of training that make up nearly one-*third of the total training ef* 
fort for which we hove data, will have to be eliminated before a complete match 
of training activity with job openings can be mad^. In addition, matching statistics 
from the two data systems— manpower and education— presents special difficulties 
that require being worked on • i 
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Soma of the difficulties !n assuring adaptation of vocationoi education pro- 
grams to employment opportunities arise out of the decentralization of control fi-om 
Federul to State, and from State to local levels, and some arise out of rigidities 
inherent in an ongoing program involving specialized teachers and equipment. 
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FUTURE LABOR AAARKET DEMAND AND VOCATIONAL EDUCATION 
I. PREFACE: THE LEGISLATIVE BACKGROUND 



The Congress has always seen vocational education pragmatically: its purpose 
is to prepare youths for the kinds of wbrk they will be able to find in the labor market. 
This was mode clear in the hearings on the Smith-Hughes Act of 1917 that initiated 
Federal support for vocational education, and was reiterated a half century later in 
the_1968 amendments to the Vocational Education Act of 1963 (P.L. 90-576), which 
set forth the purpose of the grants to States as to assist them in providing vocational 
training "which is realistic in the light of actual or anticipated opportunities for 
gainful employment* (Sec. 101). To moke this concept operational^ the Congress 
specified that information on employment opportunities needed would be developed 
by the Secretary of Labor, and the Commissioner of Education was authorized to 
transfer up to five million dollars a year to him to support "national, regional, state 
end local studies and projections of manpower needs for the use and guidance of Fed-- 
era) , State, and local officials" (Sec? 103). 

Failure to achieve this purpose has been repeatedly observed over the years. . 
In 1^68 the Adv isory Council on Vocational &iucation reported that little effort was 
mode to adjust the programs to manpower needs^ and four years later the Council 
reported that little progress had been made In this area. The General Accounting 
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pfRce said in 1974 that more manpower information was available by that time, but 
that it was hardly used in planning vocational education. (These reports are cited 
in Drews and Katz, 19750 A 1975 study by the North Carolina State University 
Center for Occupational Information, funded by the National Institute for Educa- 
tion^ attempted to account for the failure to use manpower information (Drews and 
Katz, 1975)* It pointed to distrust of, disinterest in, and lack of understanding oF 
manpower data and projections on the part of education officials, preforehce for 
depending on local advisory committees for information on employment op)portunities, 
inertia (''Once a vocational education program is installed, manpower protections 
play a minor role in future programmatic decisions end failures of coordination 
and cooperation between educational and manpower agencies* i^mong the recom- 
mendotions of the report was that a coordinating committee be established, repre* 
senting national education and manpoww agencies, and tho? a manpower information 
coordinator be employed in each stote vocational education agency. The idea of a 
coordinating committee, was supported by the Congress, and in the educational 
amendments of 1976 (P.L. 94-482) a National Occupational Information Coordinating 
Committee and cooperating State committees were authorized., to improve coordina- 
tion between producers and users of occupational informotion, and to develop on 
occupaticfial information system, including data on occupational supply, based on 
uniform definitions, classifications, and estimating procedures. The purpose, as 
stated by the House Committee on Education and Labor, was "to develop both occu- 
pcHonai supply and demand data and to make this data readily available so that 



vocotional courses which are more relevant to reaHsric job opportunities can be 
offered." (NOICC, 1979 /p. z). This is the charge; how ccn it be done? 

This paper will first discuss the methods by which occupational supply and 
demand data for the future can be developed . It will then describe and critically 
appraise the most comprehensive set of projections currently made for use in plan- 
ning vocational education, those of the Bureau of Labor Statistics and related 
projections mode by State employment security agencies. A final section will 
discuss the use of these projections together with information on current training 
activity, for planning vocational education. 

II. PROJEaiON OF LABOR DEMAND AND SUPPLY 
BY OCCUPATION: METHODOLOGICAL ASPEaS 

A. Interpreting the Goal of Realistic Vocational Education 

Traditional economic analysis tells us the vocational education system has no 
problem that the market cannot hondle.. Students v/ill choose their courses of study 
to maximize their economic return, using as criteria the employment opportunities 
and wage rates offered by the various occupations . If , as a result of misfud^ents 
on the part of students or economic changes, there should be more graduates thon 
job openings, entrance wages will go down. At lower wages, employers will find 
It profitobfe to hire more in the occupation, untih there are no more left looking 

for work— i.e., the market will be cleared. If th^re should be a shortage of grcdO- 

i 

ates for the job openings, on the other hand, wages will rise, and only the firms 
which find it profitable to pay the higher wages will get the workers; the others 
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wtii make do without, and witf either use other workers without the training or will 
substitute capital foriha expensive labor. The market will efficiently allocate the 
supply; no on^mll be unemployed, and the employers who need the trained work- 
ers mos^ will get them. Future groups of students will respond m their coune choices 
to these events by swirching out of low-wage occupations and into those paying. ^ 
better. ^ 

A refined version of this analysis, "humonjcapito! theory," has in recent years 
examined more ciosely how students moke the decisipns about choice of a course of 
training. This theory argues that an individual invests in education (not only the 
cost of schooling but also the income foregone in order to go to school) in the ex- 
pectation of a return to this investment in the form of wages higher than he or she 
would hove been able to earn before receiving the education. Since the higher 
wages will come in over the worker's lifetime, while the expenditure is in the pres- 
ent, the calculation of return has to allow for the interest the money would have 
earned if it had been invested elsewhere instead of being used for education. The 
question the student has to considisr, therefore, is whether the educotion-induced 
increment in income over a working lifetime would exceed the cost of the education, 
plus interest. This calculation could set a minimum relative wage level for every 
occupation requiringjraining; if wages were below this level, workers would not 
be attracted to tn^ training program. The theory further argues that occupations' 
earning wages stgni^antly higher would attract more workers, and so, if there 
were open access to education, the market would tend to equate the wagss at a 
level not much above the return on investment in education (Becker, 1964; Qlai/g, 



1976). A mafor problen) in human capital calculations is determining tife interest 

t 

rate to be used in discounting future income streams to their current value. This 
makes an enormous difference in the return on investment over a working lifetime, 
and it is no smoH issue in the Spring of 1980 when interest rates have fluctuated by 
more thon 50 percent in the $pac^ of a few months* 

Human capital theory is a striking example of the oHdility of economists to 
develop a method of exquisite sophistication for calculating how an individual 
could maximize income, and use it in a theory that purports to describe behavior, 
totally disregarding the question whether people actually moke this calculation « A 
high school or college student would have to have information on occupational wage 
differentials, the yeors of working life remainincf to him or^her at each age, qpd 
appropriate interest rotes, as well as the mathematical ability to moke the complex * 
cqlculation* Yet the theory is that somehow people bfehave as if the calculation 
were mode • It is difficult to understand the feedback mechonism fipm the market 
to individual decision-making that is assumed to exist. Wheh'pressed, proponents 
often fall back on the nation that a native folk-;^4i^om enables people to figure it 




out, proving that undemeoth many an ecdnomist's cold-eyed exterior beats a 
romantic heart* 

Whether peo^fir^oose occupations and enter training on the basis of a gen- 
era! beliephdt an occupation offers good employment and earnings opportunities, ' 
orVhether they calculote it in the more sophisticated fashion suggested by human 
CGp:tal theory, the role assigned to the educational institution Dy traditional eco* 
i|Dmic analysis is the some: schools need only maintain flexibility in training 
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programs in the various Fields so that shifts in student interest can be accommodoted / 
and enrollments expanded or contracted in response to the market • 

If, indeed, the market were cleared by elastic wages and no graduates re- 
mained unemployed, the requirement to provide vocational education thoMs reol- 
istlc in the light of employment opportunities might be easier to meet. But there 
are two fbctors that work against the efficient cieoring of the markets for trained 
workers. <> 

One of these is the length of the training period, which creates a lag be- 
tween observation of the market situation by students and the adjustment of the 
suppJy of tirained workers. The greatest opportunity for adjustment is at the point 
when people enter training. A well -publicized surplus or shortage in a field of- 
fects primarily the numbers entering the training programs, and only to a lesser 
extent people already in programs whose ability to shift fields is limited by the 
amount of time, effort and money they have already invested in courses. If the 
troining program takes four or more /ears, as is true of college-trained occupations 
or apprentices in the crafts, the full effects of a labor market imbalance are not 
felt until four years later. In many coses there is over-reaction, so surpluses ore 
succeeded four yeors later by shortages, and vice versa; moreover, the stage Is 
set for.a repetition of the penduium--swlng four years after that. This self-generating 
seesaw adjustment process is documented for a number of professional occupations, 

i 

though it does not occur in all fields (Freemon, 1976). The effect of these swings 
is to accentuate the irregularities in flow of graduates into the labor market and 
to produce more severe surpluses or shortages than would otherwise be the case . 



The second factor impeding the efficient clearing of the market is institutional 
rigidity. Bnployers do not appear to respond to supply/demand imbalances by rais- 
ing or lowering wages as readily as classical economic analysis expects. The effect 
of changing supply on wage rates and therefore on demand needs more study than it 
h« received, but a plausible hypothesis is that in most industries rigidities of the 
technology and the capital stricture Impede adjustment of the occupational mix or 
substitution be^Ar•een capital and labor, especially in response to wage changes that 
are perceived as temporary. Changing the occupational mix requires changing the 
production process or the equipment used. Raising wages of new entrants brings 
pressure to raise wages of the firm's other workers . These factors make demand 
relatively inelastic to the supply-induced wag?^ changes • Industry will not hire more 
because they are cheaper, up to the point that the market is cleared. Instead, when 
there is a surplus of graduates some will remain unemployed until they are ultimately 
absdrbed in otiier orxupations; when there is r shortage, partly-qualified workers 
may be recruited from related occupations, in which case. productivity will suffer. 
In short, social and economic costs are associated with the imbalances of demand 
, and supply of newly-trained workers. 

Under these circumstances, vocational' education authorities cannot simply 

• • i ^ . i ^ ;^ • 

passively react to student demands ;fbr more or: fewer enrollment opportunities and 
at the same time discharge their obligation to provide vocational education which 
is realistic in the light of actual or expected employment opportunities. 

A first step in dischargmg this obligation is to provide information on future 
employment opportunities in the course of vocational guidance and counseling 
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services. Such Information must look ahead at least as many years as the length oF 
the training programs. It mUst also be specific as to employment opportunities in 
the geographic area in which the students are iikely to seek work . Vague statements 
about "good" or "competitive" employment opportunities would be more helpful to 
individuals if supported by the estimates of numbere of {ob openings that are now 
provided to authorities responsible for planning training. 

Giving the students reliable information on future employment opportunities 
in the various occupations should contribute to the adjustment of the supply of 
trained workers to the demand, and therefore help vocational education officials 
to provide vocational education that is realistic in the light of employment oppor* 
tunities. But it would be over*-*optimistic to expect that information and counsell- 
ing clone would accomplish a reasonable matching of supply to demand • When 
information on labor market outlooks is given to thousands of individuals/ there is 
no assurance that the decisions they make will result in an optimum allocation of 
numbers of students among the various occupations. Describing cn occupation as 
being difficult to get into may not~and probably should nor — deter students who 
ore interested end motivated from trying to be among the lucky few. This means 
that vocotional education cpnnot discharge its responsibility without tciking a look 
a^t the enrollmeniPtind the production of trained graduates in the light of employment 
opportunities, and, when necessary, taking steps to shift resources of teochers, 
classrooms and equipment from programs where fewer enrollments seem colled for 
to those where more are {ustified. This is envisioned as one of the purposes of the 
state plans urtder the 1976 vocational education legislation (PL 94-482, October 12, 



1976). The plans are required to assess current and future needs for |ob skills through 
data on present and projected employment, and to use this assessment to determine 
program goals, which are then to be spelled out in terms of the courses to be offered 
and the pro|ected enrollments in those counes (Sec. 107). 

In reviewing programs in the light of information on employment opportunities, 
the issue is, in most coses, not one of eliminating programs in certain occupational 
fields that are reported to have "surpluses" of workers, or of restricting vocational 
education to fields with "shortages." There are.some job openings every year in 
almost all occupations, even those that are experiencing declines in employment; 

unless the decline is very rapid some new workers will be needed every year to fill 

\ 

openings resulting from creoths, retirements, withdrawals from the labor force, "net 
out-mobility to other occupations, or net out-migration from the area. Favorable 
or unfavorable employment opportunities are a matter of the balance between job 
openings and applicants or newly graduated trainees; the key is in trying to adapt 
the flow of trainees to the openings expected at the time they will complete their 
training. This requires seeing that enrollments are in some reosbnable balance with 
expected job openings severoi years hence (allowing for drop-outs,' and switching 
of individuals among courses) . Since some decisions, such as constructjon^f faci- ^ - 
I {ties, recruitment and training of teachers, purchase of equipment,-^c., require 
longer lead times, and since to make such investments the officials need some assur- 
ance that the openings for which they are training represent o continuing need, pre- 
lection of Job openings at least five years and preferably further into the future is 
necessary* 

16 • 
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All this IS not to say that to provide vocational education that is realistic in the 
light of employment opportunities schools should rigidly plan educational programs to 
move in lockstep with forecasted manpower demand « Fortunately there are too many 
obstacles to such planning in a free society of all-too-4iumon people. Including the 
desire of students to moke their own career choices for their own lives, the many 
limits on the schools' ability to adapt flexibly, and recognition on the port of all 
concerned that forecasts have a margin of error. What is realistic to hope for, rather, 
is a reasonable accommodation of the enrollments and output of graduates to the job 
openings « 

B. Methodologies; Description and Critical Appraisal 

1. Early Attempts io Develop a Method to Relate Training 
To Employment Opportunities 

Planning vocational education in the light of anticipated employment oppor- 
tunities has been done in a variety of ways, and the methods that have been tried 
OMsr the past range from those involving the most general and tenuous relationships 
between nrKinpower needs and enrollments to the most precise, replete with numbers 
and verging on an accounting approach. 

Some State and local vocational education officials have taken empfoymenf 
opportunities into account by seeking the advice of their industry advisory commit- 
tees. Without derogating the real value of these advisory committees, it can safely 
be asserted, on the basis of experience in interviewing industry officials, that the 
views on future employment opportunities most industry representatives are likely 



11 

to have are highly impressionistic, and based primarily on past experience and the 
current situation, with little or no onalysis of future changes* The contribution that 
industry can make to this question is not in the conclusions, but in the insights they 
can offer to help in analysis. They also should have a major role in advising on the 
content of training needed for entry into various occupations, and the adequacy of 
the training received by graduates whom they have employed. 

An approach that has had a vogue among employment service officials select** 

ing courses or occupations for training under CETA and other manpower programs is 

\ 

to identify "demand occupations" by flagging those for which local employment 
scTr'jcs offices get orders that they hav^ trouble ?n filHng lecaUy, occupations in 
which there are lots of openings—in some cases becouse of high turnover—or occu- 
potions in which employment is projected to increase rapidly. This concept, muddy 
to start with, is a poor choice as basis for planning education, since it bears no 
quantitative relation to the annual needs for workers. A large occupation that is 
growing only moderately or not at all will still offer more job openings (because of 
attrition) than a small, fast-growwjg one. This is illustrated in Appendix Table 1 . 
Seeking for "demand occupations" tends to concentrate attention on a narrow range 
of fast-growing or "shortage" occupations rather than the broad spectrum of occu- 
pations for which training is needed for growth and replacement of attrition . 

In listing methods of relating enrollments to employment opportunities, we 
should not omit the use of the concept of "agribusiness" in developing statistics to 
{ustify. enrollments in vocational agriculture. The proportion of American workers 

■ 18 ■ 



12 



engaged in agriculture has declined from 27 percent in 1920, in the early days of 
Federal support for vocational education/ to 3.5 percent in 1980. To counter this 
advene statistic, proponents of vocational agriculture developed the concept of 
"agribusiness," based on the fact that millions of workers are employed in business 
activities related to agriculture, such os processing, transportation and selling of 
form products, manufacturing chemicals or machinery used in farming, making loans 
to farmers, etc. At one time total employment in all such industries was cited to 
show how many jobs were "related" to agriculhjre. More recently, an interagency 
committee on agribusiness employment opportunities has been paring down the list 
on the basis of the training actually needed. (Such a ^ared-down list is given in 
National Occupational Information Coordinating Committee, "Procedures for Esti-- 
mating Bnployment Opportunities in Agribusiness," NOICC Administrative Memo- 
rondum No. 80-5, March 7, 1980.) Still identified as agribusiness occupations, 
however, are a few for which some knowledge about agriculture is necessary but 
for which the standard and accepted training is given either in other vocational 
education programs (such as trades and industrial, technical, distribution, health 
or o^ce occupations) or in college-level progroms in sciences, economics, busi- 
ness or veterirKiry medicine. The critical issue, of course, is not whether the oc- 
cupation IS related to agriculture, or health or ony other concept, but what is the 
best way of training people for it. 

A more serious attempt to develop information on training needs was the prac- 
tice, ibilcwed for many years by employment security agencies, of making "skill 
surveys" in which employers were asked their present employment by occupation. 

Id 



13 



and also future employment anywhere from two to five years ahead . Such surveys 
have been made repeatedly over the years in the United States and in other coun- 
tries, but hove had an indifferent record of success in making accurate projections 
(Macro Systems, Inc*, 1974; Moser, 1971) • It has been found that few companies 
approached in these surveys have made careful estimates of their future manpower 
needs, or even projected the future volume of their business, and so answer the 
questionnaire,, if at ail , off the tops of their heads. Ma^y project no change in 
employment, and it is not clear whether this represents a well-considered judgment 
or mereiy an unwillingness to make a projection or lack of understanding that a 
projection is requested. When the projections are compared with actual employ- 
ment in the same firms for the target year, substantial errors are found for many 
occupations. The method does not provide for the employment in new plants not 
in the survey. Rnally, the surveys are costly and involve duplicating collection 
of some of the same data already being collected in the Occupational Employment 
Statistics (OES) program in nearly all states, described below. In 1975 the Em- 
ployment and Training Administration of t^he Department of Labor announced to 
the State agencies that it was abandoning skill surveys in favor of an analytical 
approach (Reports and Analysis Letter No. 11-75, July 3, 1975, reproduced in 
BLS, April 197?, pp. 53-56). 

2* Analytical Methods: Demand 

In analytical methods demand is estimated for each occupation on the bosis 
of the factors that affect its employment and utilization. For exajnple, demand for 

^ ^ .20 
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tecchers i$ estimated by projecting the population of school age, the proportion of 
population enrolled at the various grades, and ratios of teachers to pupils. Each 
of these is affected ly a variety of social and economic factors which have to be 
examined; a simple extension of past trends may be deceiving. 

l>Jot all occupations have so direct a relationship between their market and 
employment. For those employed in many economic sectors, such cs engineers, 
stenographers, or machinists, analysis has to be made of the markets for each in- 
dustry as well as the changing role of each occupation in the industry. 
< 

, a. Review of methods 

Methodsjfor onalyticai projections vary in complexity and sophistication, 
and the more complex, though more attractive to economists, are not necessarily 
the most accurate, especially when cost-effectiveness is considered. At one ex- 
treme is the simple extension of post trends in occupational employment— a method 
one may call analytical only in contrast to the skill survey me'thod of relying 
wholly on the, opinions expressed by employers. The rational basis for extra- 
polating post trends is the assumption that whatever factors have affected the 
level of employment in the past will continue to operate, and any changes that 
hove been taking place in the relative strength of these factors will continue at 
about the same rote . 

^ Somewhat more sophisticated are methods that decompose the pest changes 
into their components, and project^tr^nds in these components separately, as in 

V 

the Ulu$trat!on of teachers cited above. By exqm?ning the factors separately, the 

. "\ ■ ■ 

21 \- 



15 

analyst gains insight into the processes Hvolved and the obility to make reasonable 
judgments on how they wil! operate. 

Trends can be projected as continuing in a straight line the average growth 
rate of the past, determined mathematically by the method of least squares, or by 
more infdrmal free-hand drawing of trend lines on charts. But fow things in nature 
or in society move in a straight line, since they are affected by a variety of forces 
whose strength changes from time to time, and those engaged in making projections 
tend to try to find ways of projecting more reasonable curves. Some trends are 
assumed to be asymptotic a priori , such as the proportion of the population enrolled 
in school, which become harder to increase as it approaches some limit~100 per- 
cent in the case of elementary schools and some lower limit for higher levels of 
schooling. (But the selection of a point at which growth rates will taper off on 
the basis of some preconception of where upper limits are is risky; the history of 
projections of women's rates of participation in the labor force is a succession of 
instances in which reality broke through timidly tapered-off growth rotes.) 

At a higher level of sophistication have been economic models that attempt 
to identify causative factors influencing the employment or demand trend for an 
industry or occupation and then measure the relative effect of each factor by 
multiple regression analysis. If an equation that explains a high proportion of 
the past variation in the dependent variable (employment) can be developed, this 
is used to project future employment, if the ind^endent variables can be pro- 
jected independently. Thus, employment of engineers may be believed to be a 
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function of Gro$$ Notional Product, capital investment by business, expenditures 
on research and deveiopment, and construction expenditures; if the relationship 

is tested empirically with data for past years and found to be a reliable predictor, 

\ 

and if estimotes of the values of the causative variables for future years are avail- 
able, the equation expressing the relationship can be used to pro|ect the employ- 
ment of engineers » 

This method has been elaborated further to develop economic models for 
all the ma|or components of the national economy, consisting of a series of equa- 
tions in which each variable is estimated for the future from its relationship with 
others, and each ts then used in an equation to estimate another* (Thus in the 
iilustration in the previous paragraph, residential construction— a major com- 
ponent of construction— could itself be projected by an equation relating it to 
such variables as population, family formation, and mortgage interest rates.) 
Some of the variobles used in these models come from outside the system rather 
than being projected within the system by their relationship with oth^ variables; 
future population, for example, is usually projected independently. Most of the 
economic models that hove been developed for the United States ore not used to 

iJevelop projections of long-teml trends but'rather start with the most recent data 

- • I ■" 

and proiect changes quarter b/ quarter for a year or so into the future, using 

lagged or time-phasofl' relationships in which variables are affected by other 
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variables one or more quarters earlier. Among the best;*'known of these models 
are the Wharton School, Data Resources, Inc., and Bur(^au of Economic Ana- 
lysis (Department of Commerce) models. 

This paper will discuss in some detail the Bureau of Labor Statistics eco-* 
nomic growth projection methods, which are used not only in preparing the 
Occuixitional Outlook Handbook, but also to project employment demand by 
industry and occupation ten years or more into the future. They are the^only 
methods currently~^in widespread use for making projections for planning edu- 
cation and training, both nationally and for States and local areas. They are 
generated in a continuing research program that issues revised projections every 
few years, reviews the accuracy of previous projectjcns, conducts research on 
methods to improve projections, and collects necessary data on employment 
trends by industry and occupation for tha nation. States and areas, on tech- 
nology, productivity, and the labor market behavior associatfid with the demo- 
graphic and social characteristics of individuals. 

b. Assumptions 

All analytical methods of projection have to begin with some assump- 
tions about the future. A general assumption basic to all of them is that 
economic patterns persevere, ^gfta change only slowly. Since projections for 
educational planning are needed only for 5 to 10 years into the future, this 
assumption is generally a safe one. 
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Occasionally a maior discontinuity in potterns occurs> however; the beginning of 
oil price-control by OPEC in 1973, the most if^ent example, has profoundly af- 
fected the shape of the economy, not only by pulling the rug out from under the 

formerly dynamic automobile industry, but also by oltering the terms of the trode*-ofT 

« 

between human labor and mechanization through raising the cost of energy*»-a change 
which may permanently slow the increase in productivity* 

Other assumptions needed in making long--term projections have to do with the 
business cycle. Cycles are dliTicult to anticipate, since their timing and extant de~ 
pend on government actions and international developments that cannot be guessed 
in advance. For this reason^ jong-^term protections hove usually attempted to discern 
only the underlying trends, end have disavowed hying to forecast the cycle; a smooth 
trend is projected even though it is expected that the actual course of events will be 
irregular. The assumptions as to the level of business activity and unemployment that 
are mode in order to produce a smooth-'trend projection have traditiona!ly been assump- 
tions of full employment, i.e., low levels of unemployme t. The effect of this is that 
much of the time employment is actually below what has been projected, and therefore 
if training is closely geared to manpower demand under conditions of full employment 

some graduates will be unemployed in most yeors. This, of course, does not >Tieet the 

i 

requirement of planning vocational education in the light of anticipated employment 
opportunities. A more appropriate assumption, given the unpredictability of business 
cycles, would be some average level of unemployment rather than full employment, 
or at least a set of alternative projections based on such an assumption so that users of 
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the projecHons could see the effect on demand oFo probable departure from full 
employment • 

The full -employment assumption arises in port from the fact that government is 
not always in a position to make realistic assumptions. For example, one Secretary 
of Lobor insisted that the government should not assume onything less than full em- 
ployment in lis official projections, and he defined {till employment as a^ituotion 
with no more than 3 percent unemployment, which at that time was considered to be 
the irreducible minimum (allowing for some people to be without (obs and looking for 
work ot ony time-- so-called "frictional unemployment")* This level of unemployment 
was never attained In peacetime. 

The difference between such unraalisticaliy low assumptions and some average, 
level of unemployment is no more than 2 or 3 perc^ritoge points, which, when ex- 
pressed in terms of the level of employment becomes minimal— well within the en^or 
range on long-term protections. For some occupations sensitive to the business cycle, 
however, such as building trades, the difference in employment could be several 
times the 2 or 3 percent average for all occupations. 

Another assumption that may give trouble in projections to be used for educa- 
tional planning is that some socially desirable goal in level of services or goods pro- 
duction will be met. From time to time authoritative groups set goals in such fields 
as health, education, housing, pollution control, etc.^ and estimates of nranpower 
requirements to attain these goals are made. This is a useful exercise If the-gocis are 
to be taken seriously and implemented by legislation; educational policies can be 
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adjusted to assure tfiat the skiMed workers will be available* But cleorl/ such goals 

should be considered in planning education only if they are to be implemented; the 

concept of effective demond should govern the planning of vocational education. 

The assumptions underlying the projections by the BLS to 1990 used in this 

report have been stated as follows: 

Inflation will decelerate to 5*2 percent annually during 1980-1990. 

A stable, long-run unemployment rate close to 4,5 percent will be 
achieved by the mid-1980'$* 

Higher energy prices will not constrain growth in GNP# 

The instihitional fixjmework of the U.S. economy will not change 
rodically. 

Cun'ent social, technological, and scientific trends wti I continue. 

No major event such as widespreod or long-lasting energy shortages 
, or war will significontly alter the industrial structure of the economy 
, or alter the rate of economic growth . (Bureau of Labor Statistics, 

Occupotional Projections and Training Data , 1980 edition) 

A more complete statement of the assumptions lists the population projections of 
the Bureau of the Census, Federal personal income taxes, an inflation rate lower than 
the average since 1973 but above that for 1948-1968, a slow recovery in the rate of 
increase of productivity, and about 30 other explicit assumptions that include, for 
example, the Social Secyriiy contribution rate. Federal transfer payments, exports, 
and corporate profits tax rates. (Bureau of Labor Statistics, Methodology fpr Projec- 
tions of Industry Employment to 1990 , pages 6-7) . 

The advantage for users of this explicit statement of assumptions is that a judg- 
ment con be mode as to their effects on the outcome. If, for example, one believes 
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that tho mcre«e in energy costs will impede the substitution of machinery for human 
labor and slow the rata of productivity growth^ this can be allowed for. Specifying 
the assumptions helps the reader to know how many grains of salt to take the projec-* 
tions with. 

c. BLS projeetfon methods 

The BLS methods for projecting demand will be described in four phases: 
national projections of employment demand by industry, national projections of em- 
ployment demand by occupation, projecfions of supply, arxl State end local projections 

As noted in the section on concepts, above, the projections of demand are more 
precisely described as projections of demand assuming that the relative wages of the 
vartous occupations remain substantially unchanged . 

The first phase, projections of industry employment levels, is accomplished by 
constructing an estimate of the functioning of the entire economy in 1985 and 1990, 
so that the demands generated by consumers, government and capital investment for 
the products of each industry can be estimated. 

The following description is a brief summary of a more complete statement pub- 
lished in the Bureou's Methodology for Projections of Industry Employment to 1990 . 

The rotionole of the projections is to estimate the structure and composition of 
the economy of the United States ten years hence if our human resources are fully 
employed. Starting with the growth of the population as estimated by the Bureau of 
the Census, the BLS projects the growth of the labor force, then estimates what the ^ 
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GNP would be if this labor force were fully employed, allowing for rising productivity 
and continued decline in hours of work* (The unemployment assumption is 4«5 percent, 
a more raalistic version of a full -employment assumption*) The demand for each kind 
of goods or servicas generated by the income associated with the GNP is estimated, 
and from this. Industry production and employment levels are estimated* 
There ore four ma|or steps in this phase: 

(1) The broad character of the economy is projected by means of a 50-*equQtion 
macro-economic model thot starts with the population and labor force protections, 
the assumptions as to unemployment, productivity, hours of work and the thirty-*odd 
other specific assumptions mentioned above, and spells out the GNP on both the sup«* 
ply stde (labor and capital inputs and the Income flows that w*ould be generated) and 
the demand side (pereonal consumption, government purchases, investment, and net 
foreign trode) * This elaborate portrait of the economy goes Into considerable detail. 
Including, among others, estimates of corporate dividend payments, state and local 
government employment, the stock of capital equipment. Indirect Federal taxes, Im-* 
ports, wage levels, and median family Income* 

(2) The demand for each type of product or service that would be generated by 
the consumer Income, government purchases, capital Investment and exports Is then 
estimated* This is done by examining the past relationships between the amounts of 
these categories of demand and the amounts of products or services bought, first in 
brood groupings, such as health core, consumers* durable goods, military equipment 
and industrial machinery, and then in more specific products or services produced by 
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the 162 industry sectors used in the pro|ections. Exports and imports of specific prod- 
ucts ore estimated at this stage and brought Into balance In the projected yeor (the 
balance being on assumption that represents a policy target) • (Some other specific 
policy targets that enter into the projections at this stage include a very slow rise in 
crude petroleum imports and on assumption that American automobile manufacturers 
will retain their share of domestic markets~an apparent contradiction that con be 
resolved only if theLWorld's leading automobile industry con learn to bui!d a cor that 
does not guzzle.) 

(3) The effect of these purchases of final products upon the industries producing 
raw materials and components, ondj transportation and other services required in pro- 



duction are then estimated, using an input/output table. An input/output table shows 
the sales of each industry to every other industry in a given year, and therefore the 
purchases of each industry from every other one. These relationships reflect the tech** 
nology of each industry as well as the relative prices of alternative inputs . Tables were 



for expected changes, such os in the types of energy consumed. Although the input/ 
output tables ore estimated in constant relative prices to measure real changes in quon- 
tities of production, it is hoped by BL5 that the effect of changing relative prices on 



what industries buy is reflected in the changing relationships projected . This step pro- 
duces a set o^ production level estimates for each industry, consistent with the fine! 

s 

demand for each product and service estimated in the second step. 

(4) The production levels in each industry for the forecast years ore translated 



projected for 1980, 1985 and 1990, using post trends in the relationships and allowing 
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into manpower requirements on the basis of projections of output per man-hour (or 
productivity) and average hours of work • froductivity Is projected either as a trend 
over time or as o variable depending on the level of output in the industry and the 
propoTtion of white-collar workers (a proxy for the quality of labor used) or some 
combination of these factors. In some cases judgment was used !n making the pro- 
fectfons rather than one of Hiese mathematical methods • The work is backed up by 
intensive studies of technological change and productivity trends in many industries, 
which are used both in projecting the input/output relationships among industries and 
in projecting industry productivity. 

An advantage of this method is that so much of the composition of the economy 
is treated explicitly. This makes it possible to change certain of the assumptions and 
estimate the effect of alternative economic policies or events, such as a major syn- 
thetic fuels program or greater defense spending. 

How well does this elaborate method project employment changes? The ultimate 
tost is to compare a projection with the actual employment situation when the forecost 
year roils around. Some of the difference may be due to the assumptions used— e.g 
the phase of the business cycle as represented by the ossumption as to the unemploy- 
ment rate« Others moy be du^ to errors in the methodology or in the data used . 

Wa get some insight into the accuracy of the BLS methocfa from an<analysis of the 
industry employment projections for 1970 which had been published in 1966 on the basis 
of data through 1964~i .e .> projections six years ahead (Personick and Sylvester, 
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1976) •* Total employment increased' by 17 percent instead of the 15 percent pre- 
lected. The diirectlon of employment change was correctly projected for 63 of the 
74 industries. Out cf 9 industries in which declines occurred, declines were pre- 
dicted in 7; on the other hand, the proiections predicted declines in 9 industries 
that actually had increases. The percentage changei pro(ected for the individual 
industries from' 1964 to 1970 were fairly close to the changes that 
actually occurred (correlation coefficient of .58) . The largest source of error was 
in step 4, the projection of industry productivity changes; second largest was in step 3, 
the projection of input/output relationships among industries. The basic conditional 
assumptions, such as that for the unemployment rate;, had a smaller effect on the error 
in the fine' esults. ^ «^ 

In an interesting commentary on the advantages of the elabqrate method, the 
evaluation study compared the results with those that would have been achieved by a 
variety of simple methods for forecasting. It was found that industry employment 
would have been more accurately projected from 1964 to 1970 by a simple least 
squares growth rate fitted to past trends in employment in each industry! The lesion 
drawn by BLS was not to abandon the elaborate method, but to work on improving its 
weakest steps, notably the industry productivity protections, lliis decision is under- 
standable: we would have little faith in aniautomobile mechanic who found he could 

* A later evaluation by BLS of industry employment projections for 1975, pre- 
pored in 1971 , is not used in thfs paper because it does not show projected and actual 
percent changes on a comparable basis, and becocse this four-year projection was 
severely thrown off by the 1975 recession (only half the industries expected to grow 
actually grew); See Christy and Horowitz (1979). 
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start a stolled car by kicking the tire and then considered his work was done. The 
simple method might not work the next time the car stalled . The instinct of work- 
monship argues for taking the projection methodology apart and fixing what went 
wrong. 

The second phase of the demand profections, translating indushy employ*- 
ment levels into occupational employment, is accomplished by means of data on 
the occupational composition of each industry. The projected occupational com*- 
position for the forecast year is used to estimate employment by occupation in 
each industry, and the total for each occupation in all industries is then calcu*- 
Icted. (Occupotions whose demand can be directly estimated, such as teachers, 
automobile mechanics, nurses, and cosmetologists, are projected separately unJ 
then fitted into the structure.) 

Data on the occupational composition of industries has up to recently been 
ovailabie only from the decennial censuses of population, in which members of 
eoch household report the occupation and the industry in which they work, and, 
for a very few industries (railroads, telephone) from reports to regulatory agen- 
cies. Trends in the composition of each industry are analyzed from these sources, 
ar«d related to known changes in industry technology to estimate composftion in 
the forecast year. Intensive studies of technological changes a.xi their effects 
on occupational requirements hove been made for 30 major industries (listed in 
the latest in this series. Bulletin 2033). For other industries trends in the occu- 
potional composition of industries shown in decennial censuses have been 
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projected. There is liHle science in these estimates; the/ are done mainly by 
exercise of judgment, in recent years collection of dafa on occupational employ- 
ment from industry has begun, in the Occupational Employment Statistics (OES) 
program in which most States are now participating. The employers are asked to 
rreport employment in each occupation on a special list for each industry that in- 
cludes not only the occupations employed in that industry but also brief defini- 
tions* This is likely to be more accurate than reports from households, and since 
it is capable of being analyzed by the factors that may affect occupational com- 
position, such as size of firm and the particular production process used, it may 
moke better projections of occupational composition possible. The OES has 
not yet been extended to all States, however, because its financing is inade- 
quate and uncertain. Tho necessary research on the data collected has barely 
been begun; this is indicated by the fact that questions on the production process 
used— essential to understanding the reasons for differences in occupational com- 
position among plants in the same industry— have not yet been asked in the survey. 

The BLS has published an evaluation of its occupational employment pro- 
jections (Carey, 1980), comparing actual 1975 employment data with projections 
if mode for 1975 in 1967. They found that projections of the major occupation ' 
groups were more accurate than those for individual occupations, being protected 
by the patron saint of all forecasters. Offsetting Errors. Projections for large 
occupoHons had less error than those for small ones, partly because the actual 
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1975 data usedt*^ check the forecasts were based on a sample survey (the Cur- 
rent Population Survey) in which the relative errors for small estimates were 
larger than for large estimates. In 64 of 76 occupations for which a comfxirison 
was possible, the direction of change was projjected corr^sctly. Out of 11 occu- 
pations in which there were actual declines, the pro|ections correctly predicted 
declines in only 5. The percent changes projected for the individual occupa-' 
tions for the period from 1960 to 1975 were fairly close to the changes that 
actually occunred (conrelation coefficient of .78). The differences between 
projected and actual change were frequently large (more than 30 percentage ^ 
poinh in one--third of the cases), but the range of actual percent changes was 
also large— from -75 percent to +259 percent. 

One component of the errors was the assumption os to unemployment: 
the projection assumed a 3 percent rate, and actual unemployment in 1975 was 
8.5 percent. When this difference is taken together with a labor force growth 
greater than projected and an Armed Forces lower than was assumed, the in- 
crease in civilian employment was 2.4 million (or 2.7 percent) lower than had 
been projected. This factor resulted in underestimates of growth for many of 
rile blue-collar occupations, which are most affected by business downturns. 
This illustrates the anomaly of using actual employment in the forecast year to 
check the accuracy of a projection that attempts to discern only long-term 
X trends, abstractet from the effects of the business cycle. 
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The greotest source of error was in the projections of occupational composition 
of industries. When the projected occupational composition for each industry was 
used to distribute actual 1975 employment in each industry, there was no improve-* 
ment In the occupational projections; in other wotxls, most of Hie error was in the 
projected occupational composition rather than in the industry employment projec** 
tions. This c^Kpirms o similar conclusion in on earlier study of the accuracy of BLS 
occupational projections for scientific and technical occupations (Goldstein, 1974) • 

3* Analytical Methods: Suppty 

Supply of workers for on occupation consists of the persons who seek employ- 
ment at current wages and conditions of work. When wages rise relative to those in 
other occupations available to the same people, more of them seek work in the occu<* 
paHon. This implies an elastic supply, and the existence of a potential supply larger 
than the actual one at any time. The potential supply includes workers qualified for 
employment irrthe occupation who ore currently ^ployed in other occupations, 
unemployed, not in the labor force (e.g., women engaged in home activities, retired 

\ - \ • 

persons, and students), and immigrants. The size df the potential supply is affected 
by the qualifications for employment: occupations requiring licensure, union member- 
ship, special training, etc. typically have more limited potential supply.- 

The elasticity of supply, even in some occupations requiring long periods of 
training, is illustrated in studies of int^r-occupotional mobility. For example, a 
recent study compared the status crf individuals in a current month with that reported 
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ona year earlier; data for six of such over-the-year comparisons in the period 1973-1976 
wer« brooght together (Eck, 1980) « It was found that 7 J percent of the workers cur- 
rently employed hod been employed m a different occupation one year earlier, and 
movement out of the occupations to others was of similar magnitude. Differences 
among occupations in the rate of in-mobility reflect the levels of trommg needed, 
and differences in out-mobility reflect, among other factors, career patterns— moving 
up to higher'^id .occupations « In the following table, excerpted from the study, 
the 'Mn" column shows the percent of workers currently employed who were in another 
occupation a year eorlier, and the "Out** column the perceritage of those employed in 
the occupation a year earlier who worked in another occupation in the current year: 

]N OUT 

Engineers 4.6 8.9 

Physicians and dentists 1 .9 0 

Accountonts 5 .4 6.9 

Lawyefs 2«6 0 

Carpenters 10.0 ^ 11.2 

Electricians 3.6 2.8 

AAachinists 8.7 0 

Plumben 5.9 1.2 

Cooks 7,0 8.2 

Construction laborers 13.6 15.0 

Garage workers and gos stotion attendants 17«4 20.2 

For some of the occupations exits ore few, and many of the entrants ore new 

graduates who had some other job while in school, or before getting their first job in 

the field* Other occupations hove a relatively forge outflow. In the coses of engineers 

and accountants this partly reflects movement up to management jobs; in the cases of 

construction laborers and garage workers and gas station attendants some of the outflow 
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represents moving up to more skilled jobs, and some may represent just getting out of 
a low-paid job In which the worker has not invested time or money for training . 

The relevance of this to vocational education is obvious; depending upon the 
qud ificotions for entry, a substantial proportion of the job openings in an occupation 
could b« filled from among people already in the work force, in related occupations, 
and would not be availcble to the current year'fl^aduates from vocational programs. 

Occupational supply has to be analyzed in terms of flows into and out of the 
occupation. Inflows, as indicated above, include graduates of training programs, 
penons who did not complete training but acquired enough of the skills to qualify 
for employment, persons from other occupations, persons temporarily out of the labor 
market who ar« returning (some of whom had previously worked in the occupation or 
had been trained for it), and iijimigrants . Outflows include deaths, retirements, 
temporary withdrawals from the labor force, persons shifting to other occupations, 
and emigrants . 

Because of the many doon through which people can enter or leave an occupa- 
tion, a question arises as to how to count the employment opportunities for purposes of 
planning vocational education. In a sense, every time a worker leaves a job In the 
occupation a job opening arises-, providing an. opportunity for which a newly-trained 
worker could compete. In this sense, all job openings are available to newly-trained 
workers. This is not a valid approach for planning training programs, however. If 
fraining were stepped up to provide a number of graduates each year equal to the total 
number of job openings thot occur in a year, the field would soon be flooded by a 
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nossive surplus of workers. For planning, training, the appropriate measure is the 
r'-r number of |ob openings for which newly-trained workers are needed. This is , 

the sum of the net growth in demand, plus replacements for net retirements (with- 

i 

drawois from the labor force, less returns to the labor force*), plus deaths, plus 
net occupational mobility (tronsfers to other occupations, less transfers from other 
occupations), plus net migraiion (emigration of workers employed in the occupa- 
tion,, less immigration of qualified worken) • i 

Not all of these elements can be estimated, unfortunately. Deaths and 
net labor/ force witljidrawals (mosHy retirements) are estimated by the BLS on the 
basis of tables of working life tjiat reflect the impact on men and women at each 
age of oeoth rotes and changes in labor force participation rates for the entire 
population. Differentials among occupations in mortality and in patterns of re- 
tirement are not reflected in the tables; they show only the effects of differencei" 
amongi occupations in age and sex composition. Research hos been conducted on 
other elements of mobility and; on occupation-specific retirement patterns. Data 
for a large number of occupations were collected in the 1970 census of popula- 
tion, in which people were osked whether they wereT employed in 1965 and in 
what occupation . The status of individuals for 1965 and 1970 were matched 

*The data on changes in status in household surveys identify people who 
were not in the labor force in the earlier period and were employed in some oc- 
cupotion in the later period, but fail to distinguish between those who were in 
school and those who were not in the labor force for other reasons (housewives, 
ill or disabled). For data on replacements for net retiremertt, we need to ex- 
clude those in school in the earl ier period^<. 
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(Sommerj and Etk, 1977) • Tne more recent ciata publf$hec5 by Eck in 1980 have 
alreod/ been r(^ferred to* There are substantlal^rrors In botii these bcdles of 
data resulting from Imprecision In reporting occupation, mistakes In classifying 
the titles reported Into the proper categories In the census occupational class! 
cation system, and. In Eck's data, technical prpblems In matching households* 
When the two bodies of data, reflecting two quite d|f^rent economic situations, 
are compared, there are considerable similarities in patterns hr the some occu* 
potions with' respect to mobl I ity into the occupation from other occupations and 
with respect to exits from the labor force, but I ess' similarity with respect to mo- 
bility to other occupations and entrances to the labor force. It is also difficult 
to distinguish between new entrants graduating firom training programs and those 
who come from other occupations; a student working while in school is shown as 
a transfer from another occupation • ^ 

Because the mobility data ore as yet inconclusive, BLS continues to use 
only death and retirement estimates based on tables of working life In'fts pub- 
lished estimates (Sommers and Cohen, 1980). The attrition estimoteSi therefore, 
understate the total number of {ob openings oriiing annually in any occupation 
n^;at hai positive net occupational mobility, or for which the typical retirement 
rates ore higher than those for the labor force as a whole. For example, engi* 
neers lose A.Z percent more than they gain from other occupations according 
to' the table above; this is double the death and retirement rote for engineers 
OS estimated from tables of working lif^. 
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Net migration is allowed for in a few occupations where data on immigra- 
tion are available and have o significant impoct. There are no data on emigre-* 

/ 

tfon b/ occupation • 

4. Analytical Methods; State and Local Projections ^ 

At one time State and local projections were done entirely by employer 
dpinion surveys, But as nationwide projection methods were developed and re- 
peatedly used, the possibility of using them as a framework and economic con- 
text for State projections .arose. The impetus came from the Vocational Education 
Act of 1963 and the amendments in 1968, which created a need for State and 
local manpower projections. They were also needed for planning training under 
the Manpower Development and Training Act of 1962 and its successors, includ- 
ing the Comprehensive Employment and Training Act of 1973 (CETA). In 1969, 
BLS issued Tomorrow's Manpower Needs, a four-volume manual for using na- 
tional data and projections in developing State projections, and Sfate projections 
in developing local ones. Over the subsequent years these methods, with some 
improvements, were increasingly used by the. States. The launching in 1971 of 
a cooperative Federal ""State program of coiiecting[ statistics on employment by 
occupation from industry was supported by| the State interest in this method of 
making projections. 

Th^ method emphosized the projection of State and iocd economies within 
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the frartt€^ork of the notional economy as projected, by BLS, rather than on at- 
tempt to moke de novo pro|ections • It operated in several steps: 

(1) The State was encouraged to moke its own pro|ections of employment 
by industry m the State within the context of the notional projection for each 
industry. The notional projection already takes into account the growth of popu- 
lation and purchasing power, technological developments, changing patterns of 
consumption, and trends in imports and exports. Use of regression equotions re- 
loting the State's employment in the industry to notional employment and to such 
local factors as population or labor force growth were suggested. The State was 
encouraged to use this os a starting-point, and to take into account other tech- 
niques, such OS "shift-shore" methods for analyzing geographic distribution of 
employment, and whatever information it could get within the State that might 
affect future trends. The State employment security agencies were also encour- 
aged to cooperate with other agencies, universities, or research groups on pro- 
jections; in North Carolina, for example, the employment security agency 
coordinates its projection work witji that of the industrial development agency, 
and gets the benefit of that agency's knowledge of potential industry develop- 
ments. \ r 

(2) The occupational composition of each industry is applied to the 
State's present employment by industry to yield estimates of current employment 
by occt potion, and a projected composition pattern is applied to the projected 
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employment levels to /ield estimates of employment by occupation in the fore*- 
castyeof/' 

At first the notional occupational/industry matrix developed from the 
decennial census was used, but because of the likeiihooc^at the occu|)ationai 
mix might differ firom State to State within an industry (especially as some of 
the industries were defined broadly in the census tabulations) State occujxt- 
tional/industry matrices were developed from the population census* As the 
occupational employment statistics collection program got under way, Stctes 
seized on this as giving more current data. The program involves surveys jf 
all nonfarm industries over a three-^year cyclp. The OESsurvey ciso provides 
more accurate reporting on occupation than a household survey like the census, 
since it uses a special list of occupations for each industry, with accompanying 
definitions* Because the data are collected from employers, rat^r than sum-* 
morized from household reports, the characteristics of the firm can be identi- 
fied. The possibility is therefore opened for analysis of occupational compo- 
sition by size of plant, product mix, technology used, and other factors that 
may affect it; this should make it possible to improve the projections of occu- 
pational composition. Unfortunately, the necessary data on technology or 
process used, and on product mix,* has not yet^been collected, and this unique 
opportunity offered by the survey has not b'sen exploited. 

(3) Occupational attrition was estimated from the age composition of 
each occupation in the State as of the most recent population census, using 



37 



the national tables of working life. A$ with the national projections, no account 
wos faken of net occupational mobility or differential retirement patterns. An 
acUitional element of mobilit/ applying to state and local estimates of job open* 
ings— net interstate migration— is also ignored. 

(4) States that wished to develop proj^tions for metropolitan areas or 
other subdivisions of the State could do so by repeating the same steps. 

' h4early all the States have completed one or more repetitive cycles of pro- 
jections and provided them to vocational education officials; most have also pub- 
I ished them . . 

Upon the principle that the larger aggregates being estimated the more 
likelihood there is for errors to offset each other, it follows that as a group the 
State projections developed from national projections are likely to have more 
error than the national . The effect of a single plant closing or new plant open- 
ing can be appreciable in a State or local projection . 

The methodology represents a way of making maximum use^of both 
national projections of factors affecting the economy of every State~population 
and GNP growth, technological changes, foreign trade, taxation, transfer pay^ 
ments through Social Security and other programs, etc.— and State and local 
special knowledge of their own economies. It should result in a consistent set 
of prdjections adding to notional totals, if the sum of the 50 States' own projec- 
tions of their share of national employment in eoch industry equals 100 percent. 
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It would be natural , however, to expect some aggregate overstatement: States 



tic, while thoie that have been losing are likely to be conservative fn projecting 
continued declines, and to expect a stabilization following whatever measures 
the State administration takes to retain, industry. The BLS reviews the projec- 
tions and gives technical advice and^assistance, but does not check them for 
consistency with each other or with the national total • One. reason for this is 
thof the projections are mode at different times and for different target years, 
making addition acr^ the States impc^ible. 

A recent study comparing this method of making State and local projec-* 
tions with several alternative. methods, including econometric models and 
input/output analyses, concludes that the present method is in general the most 
effective because of its accuracy, low cost and its use of readily availab!e 
data. Better prajections could be made by econometric models in situations 
involving less-stable local economies, in cfreas in which there are strong link- 
oges among local industries (i.e., where q high proportion of raw materials 
and other inputs are purchased locally), or in areas in which markets are mainly 



that have gained increasing shares of m industry's jobs are likely to be optimis- 



locql rather than national (Harvey Goldstein, 1980) • 




5. Summary Comment on Projection Methods 



From the above description of the BLS and associated State agency methods 



of making manpower projections several points emerge: 
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(1) While some steps m the projections ore worked out Jn a scholarly 
fahton, meticuiously and with sophisticated data and methods, others are done 
in a much cruder fashion. The Final results are open to substantial errors, not 

'St 

only as shown by comparison of the ^pro| actions with the actual employment 
Levels In the target yeor, but also because of the understatement of net open- 
ings resulting from attrition. The unevenness in methodological sophistication 
reflects inevitable differences in ^he state of the art, but also to some extent 
reflects misapplication of effort~concentration on work which the experts 
know how to do and for which data are aypiloble, and inadequate allocation of 
resources to reseorch to improve the weakest areas of the projection system. 
Among the latter are protections of the occupational composition of industries, 
the use of average age/sex specific retirement rates for the whole labor force 

"J 

in the absence of rates for specific occupations, and failure to allow for net 
Inter^ccupational and inter-state mobility. 

(2) A second comment is that this, method had been criticized from 
the vantage point of neo-classical economics because it assumes a continua- 
tion of relationships among economic variables regardless of possible changes 
in relative prices or wages. The inix of inputs to'ecch industry could change 
if relqtive prices of competing row materials changed . Similarly, the relative 
use of capital and labor could change, depending on their relative 

prices; or the mix of occupations in an industry could be 

, ^ 4.6 ■ 
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afFectad by changing relative wages • One response of BLS is that when input coeffi«- 
dents in the input/output table are adjusted for future yean on the basis of past 
trends that show them changing, or when the occupational comp<»ition of an industry 
is simiiori/ adjusted for a future year in line with past trends in composition, the 
effect of changing relative prices or woges in the post (as well as the effect of other 
factors, such as technological innovation) is implicitly taken into account. This 
answer does not meet the criticism wholly, for past changes may not presage future 
changes>in prices • Not enough empirical research has been done on the actual a 
response of ocCM*pational mix to changing relative wages; it may be that it differs 
among industries, depending on the rigidities imposed by the technology (which may 
represent o large capital investment) and on the effect of wage differentials on total 
labor costs * A high wage in a small occupation may not have enough effect on costs 
to impel management to change production methods • 

" III. PROJECTIONS OF MANPOWER DEMAND BY OCCUPATION, 

1978-1990 

A. Introduction 

For this discussion we will use the national projections published by the Bureau 
of Lxibor Statistics. The BLS began publishing projections for planning education only 
recently, although it has made projections for more than thirty years for use in apprais 
ing the employment outlook in occupations for the information of youth interested* in 
making career choices* The occupational outlook research wak was initiated at the 
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recommendation of a Presidential Advisory Committee on Education in 1938, which 
referred to the use of the information both in vocational guidance and in planning 
education. The first report, on diesel-engine mechanics, was published in 1945; 
m 1949 employment outlooks in a lorge number of occupations were published in the 
first Occupotional Outlaok Handbook , A second edition was issued in 1951 , and 
the publication has been biennial since 1957; currently about 150,000 copies of each 
edition are sold. 

The BLS hesitated to issue , pro {ections of numbers that could be used in planning 
training programs, partly because of diffidence about the accuracy of such numbers, 
and partly because there was I ittie demand for such informotion • As related research 
programs developed on economic growth j[with which the occupational outlook re- 
search was combined in 1980) and on productivity and technological developments, 
and OS it had an opportunity to check its earliest proiectioris against the actual data 
in the forecast years, the BLS developed more confidence in its methods. When the 
vocational education and manpower legislation of the.1960's erected a iarger demarjd 
for quantitative projections, a decision was mode to issue quantitative projections. 

In 1971 the first publication specifically designed for this purpose was issued. 
Occupational Manpower and Training Needs . j The fourth j in the series , with the title 
changed to Occupationaf Pro|ections and Training Data , will be issued in 1980. The 
unique contribution of this report is that it brings together data on manpower demand 
and manpower training for several hundred gf the ma|or occupations for which training 
is required, and tries to make some sense of it. It is the only systematic compendium 
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of data on the numbers o^i persons completing training for work in each occupation 
by all modes of training for which data exist in the United States— including public 
and private vocationd education, apprenticeship. Armed Forces training in occupa- 
.tions similar to civilian occupations, the Job Corps, community and junior colleges^ 
and four-year colleges end universities • The report notes that it misses the trainees 
completing Federally-Supported employment and training programs (national summaries, 
once available, were discontinued by the Lxibor Department in an excess of zeal for 
decentralization), and training in industry and through home study courses, neither 
of whkh has been completely surveyed. The number of people who completed courses 
in 1976 in all the training programs other than four-year colleges and universities 
amounted to 3^4 milUdnV of whomJO^percent were in public vocational education (Harold 
Goldstein, 1980) .- Thus about 30 percent of the trained workers are contributed by - 
other programs, whose output has to be token into account in compering the numbers 
tr/oined with the |ob openings. The report comes as close as possible to providing the 
information needed to compare current training activity with estimates of manpower 
demdnd and job openings. - ; 

This section will summarize the most recent projections of the BLS for the period 
1978 to 1990 on the basis of th» publication and the pro|ections of the labor force> 
the economy, and employment by industry set forth in another BLS publication, 
Empioyment Pro j ections for the 1980's ( 1979) , 
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B» Population/ Labor Force/ ^4qt^onQl (ncom^e and Product 

The population was profected by the Bureau of the Census to grow from 215 mil- 
lion in 1976 to between 236 and 255 million in 1990, i.e., a growth of between 
9 .8 and 18.6 percent, depending on the assumptions as to birth rates; nearly ail the 
dilF farenc^ thei-efore, is in the projection of population that will be under 16 years ' 

o \ 

of age by 1990 (Census, 1977). The choice of a population projection affects de- 
mand for teochen and for certain other services and goods consumed by children . 
Immigration, the othel variable in population growth that is difficult to predict, was 
assumed by the Census Bureau. to average 400,000 a year. The uncertainty of such 
an assumption is sfibwn bytiie influx of more than 100,000 Cuban refugees in a few 
weeks in the Spring o? 1980. 

The size oi the labor force in 1990 will be very little offected by the altema- 
tive assumptions as to births,, since these children will not reach working age; the 
effect will be felt in the lobor force participation of wom^m, which is affected by 
the presence of young children in the home^ The Bureau of Labor Stotistics projected 
the labor force to increase from 97.4 million in 1977 to between 113.5 qnd 125.6 
million in 1990, i.e., "low," "ihtennei'<ate," and "Kigb" growth models, depending 
on assumpHons as to the labor force participation rat'ds. The main differelftces among 
the proj'ictions are in the assumptions al)out particif>ation by black men« -whether 
their vyorker rates will ^continue to decline, os. in the past, or whether, under more 
favorable employment opporkinitics/^they will rhe, approaching the rates for white 
men. Under ail assompfions, the labor wee growth will be slower in- the 1980's than 
in the 1970'$. 
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The composition of the labor force under all these projections would be nmUar 
m that it would have a. smaller proportion of young workers jand more in the age 
group 25*'54/ lessening the competition for \ch$ among youih • The more mature labor 
force is likely to help the logging rate of productivity increase of recent years. 
Above dge 55 there will be fewer worken. One result of these change; will be a 
decline in the dependency ratio, nonworkers in the population as a prircent of work^ 
ers,^hich was 117.8 percent in 1977 and which would be bntween 85 and 120 in 
1990, oepending on assumptions as to the rates of population and labor force growth. 
Thts will cbntribute to an increase in per capita income. 

In transfati'^9 labor force growth into economic growth, two alternative pro^ 
{ections were made-**a base projection on the assumption of a moderately expanding 
labor force (reaching^ 119.4 million in 1990~the "intermediate growth" model), rela- 
tively slow decline in inflation and unemployment;, and m^xierate govemjnent expendi 
tures;.and a "high employment" projection on the assumption of a larger labor force 
(the "high growth", model) and emphasis on job erection to lower the unemployment^^ 
rate. The base projection calls for civilian employm/jnt of-1l4 million in 1990, com- 
pared to 90.5 million in 1977 (a 26-percent fjrowth^; the high employment projection 
envisages 120.6 million employed in 1990, a 33-f>ercent growth. 

Under both projections, GNP growtit will ilow down. Compared to the 3J7t^ 
percent growth rate of the 1955-1968 period arid the 1 .9-pereent rate from 1973 to 
1977, the bose projection sees growth slow mfy to 3.2 percent by 1990^ and the high 
employment proj^tion calls for 3.5 percent. GNP would be 59 percent higher than 
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in 1977 hy 1990 under the base ossumption, 65 percent under theliigh employment 
assumption* The, high employment assumption calls for a slower growth of productivity, 
since more inexperienced people will be in the labor f<^rce. 

In both projections the share of GNP contributed by government purchases of 
goqds and services would decline, while rh^ of personal consumption and privote 
investmerki* would incredse* Personal income per^pita, after taxes, would be rising 
at double the rote for the 1973rl977 period. 

r 

C. ^^ploymentby Industry 

Employment was projected to increase in 119 of the 149 industries into^^viiich 
the economy was divided in the study, under the bose projection model . Fastest*-* 
growing major industry groups would be the services (growing ct the rate of 3»3 per- 
- cent annually), finance (2*4 percent), and trade (2*1 percent). Greatest numbers 
of additional jobs would be provided by services (9 million), trdde (6.5 million) and 
the slower-growing manufacturing industries (4 million). 

in thehigh^mployment alternative^ojection, employment would be higher 

in almost every industry, but the principal dif^^nces would be in State and local 

\ 

government,>08pitaIs, banking and drug manufdctuHng . 

\ 

D. Employment by Occupation \^ 
> In projecting occupational, employment, the BLS takes off from only one of the; 

' alternative industry projections, the base assumption, and projects for 1990 only, 
omitting 1985. This is an unfortunate omission, since the shorter-term projection is 

I 
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likely to be more accurate ond would be useful for educational program planning. 
It would be helpful to moke the projection on other economic assumptions as well, so 
tbot users of thedota could see the ser^'lttvity of the project Ions to a range of econom 
ic uncertainly • 

The projections are summarized in Table 1 • White*»collar occupations will . 
continue to grow faster than biue*-collar occupations-*»by 23.6 percent in the 12-year 
period compared to 16.1 percent for blue-collar ioi3$ — and wil! amount to more than 
half of all jobs by 1990. Fastest-growing occupations, however, will be thesevice 

7 

group, which will grow by 35 percent. A surprising conclusion is that among white- 
collar occupations the professional and technical occupations, which have grown 
most rapidly in the past, are expected to be the slowest-growing, well behind cleri- 
cal and sales.workers. Laborers will be the slowest-growing group of blue-*collar 

"^^wark«3^j5^ile craftsmen, the most highly skilled, will continue to grow fastest. 

" _ ^ 

There will be wide variations in growl^ rates for individual occupations, ac- 
cording to these projections. Among the fastest-growing—more than double the 
Average of 20.8 percent for all occupations— will be many of the health service 
occupations; computer, business machine, and industrial machinery technicians andv 
repairers; bank officers and bonk clerks; such recreation-related occupations as travel 
agents, airplane pilots, flight attendants, and hotel housekeepers; cashiers, stenog- 
raphers ond secretaries, insorance claim representatives, purchasing agents, and such 
constructiori-reTated occupations as architects, boil ermakers and construction mo" 
chinery operators. 



53 



T 



47 



TobU 1 . Employment by Major OccupoHonal Group, 1978 and Projected 1990 

(Numbers In thousands) 



1978 Employment 



Projected 
1990 Employment 



1978-90 



Oecupotfonol Group 


Number 


Percent 


Number 


Percent 


Percent 

Change 


Total 


94,373 


100 0 




100 0 


90 fl 


White-col lor workeri 


47,205 


50.0 


58,400 


51.2 


23.6 


* Professiohol and technlcoi 












workers 


14,245 


15.1 


16.900 


14 a 

l*T eW 


18<6^ 


Managers ond odministraton 


10,102 


10.7 


12,200 






Soles workers 


5,951 


6.3 


7,600 




27.7 


Virtiericai worKers 




17 O 

1/ eZ 




19.0 


28.4 


Blue-col lor workers 


31,531 , 


^374^ 


36,600 


32.1 


16.1 


Graft ond kindred workers 


_J27386 


13.1 


14,900 


13.0 


20.3 


Operotives, excMfJranspSfT^ 


10,875 


11.5 


12,500 


11.0 


15.0 


Tranfflortoperefivw 


3,541 


3.8 


4,100 


3.6 


15.8 


^---f4onwm laborers I 


4,729 


5.0 


5,100 


4.5 


7.9 


Service workers 


12,839 


13.6 


16,700 


14.6 


30.1 


Private household workers 


1,162 


1.2 


900 


0.9 


-22.6 


Other service workers 


11,677 - 


12.4 


15,800 


13.9 . 


35.2 


Form workers. 


2,798 


/ 3.0 

f 

/. 


2,400 


2.1 


-14.8 



Note: Detail may not add to totals because of rounding . 

Source: Bureau of Labor Statistics, Occupational Projeetipns and Training Data , 1980. 
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On the other hand, -declines are expected m a fev/ occupations • Among these * 

ore printing and railroad occupaiions such as compositors, pressmen and station agents; 

some telephone occupations such as operators and centra) office equipment installers 

and craftsmen; and^ch assorted occupations as meat^utters, blacksmiths, postal 

clerks, merchant marine dccupations, and moi*ion picture projectionists. The birth rate 

declines* of jecent years' - will reduce jobs for teachers and college faculty • 

« « * 

£♦ Attrition an^l ^Estimated Annual Job Openings 

When repiacementsr for attrition are taken into account, the number of {ob 
openings that will be uvailcble over the 12*year period can be estimated. As noted 
earlier, the BLS estimates of attrition include deaths and retirements only, and are ^ 
therefore minimal in many cases where there is net loss of workers to an occupation 
J^^IKi result of an excess of transfers to other occupations over entrances from other 
occupation;^. Net immigration, on the other hand, is appreciable in some occupa- 
tions, and would reduce the available {ob openings. 

A summary of the estimates of job openings arising from both net growth and 
replacement for deaths and retirements, far a large number of occupations for which 
vocational education provides instruction, is given in Appendix Table 1. This 
table b arranged by traditional vocational education instructional categories. The 
occupotions listed are those for which labor market infonnation is available sepa- 
rately; jn /nony cases more than one occupation fits into a single vocational educa- 
tion category. In cases where jobs in an occupation can be filled by persons trained 
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in more than one vocational educotion instructional program (for example, electronic 
""technicians who may be trained either in ^technical or in trades and industrial pro* 
grams) these are cross-referenced* 

For a few fidds-^Ai^rlculture, Office Occupations ond .Distributive Occupa- 
tions-^^ihe table shows not'only the individual occupations for which specific curricul 

provide training but also.the total fami workers, clerical workers and sales workers, 

' ^ 

respectively « The job openings data for these cannot, of course, be added to those 
for specific occupations. ^ \ 

In using the table one should keep several points in mind: 

(1) Some occupations as- defined in the manpower statistics include people 
trained at several levels or by several modes; for example^ p^onnel and labor rela* 
tions workers include some trained in colleges, some in other post-secondary institu- 
tions, and some through vocational programs gt the secondary leveL The total ^ti* 
mated Job openings for the occupation are shown in the table, but those familiar with 
the field will recognize that vocational education does not have the entire training 
task. Recent levels of training completions, by these other modes are shown in the 
BLS report. Occupational Projections and Training Data from which the data in the 
table were taken* 

(2) Some occupations for which vocational education offers curricula are 
entered by many people without any formal pre-employment training* Examples in- 
clude postal clerks, hotel housekeepers and assistonts, and taxi drivers. In using the 
data on {ob openings to plan vocational education programs, one^pnfrot assume that 
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if vocational education enrollments were expanded enough to fill all the estimated 
{ob openings all Hie graduates would be able to get jobs Fn the field, since they 
wou!d compete wiHi these lintroined appHcdnts. Insofar as vocational education 
would material 1/ improve employability, however, the graduates would have a com- 
petitive advantage. And if it can be danonstrated that a worker receiving voca- 
tional education is more productive or earns more than one who has entered without 
receiving such trailing a case can be made for expansion of vocational education 
enrollments to fill all job openings estimated. 

(3) Comparison of job openings with current statistics on training, which are 
assembled in the BLS report, has to be made with caution for these reasons, and also 
because openings ari^ng from net occupational mobility atKl net migration are not in 
cludeci in the figures. A few illustrations (cpsmetoiogists, carpenters, licensed practi 
cal nurses) wi! I suggest some of the problems and possibilities in interpreting the data 
Cosmetologists - 

^Employrnent, 1978 ' ^ 542,000 

Prelected employment, 1990 624,000 
Percent growth, 1978-1990 15.1 i 

Average annual openings, 1978-1990 28,500 
Growth 6,900 
Replacement for death and retirement 21 ,600 

. j . j . 

Available data on completions of training, 1978: 

Public vocational education 27,215 
Private vocational education 51,117 
Job Corps 71 
Total 78,453 

With 78,500 people completing training and average annual [ob openings of 28,500, 

many more people are being trained than can find jobs. This conclusion is reached 
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without allowing for those trained on the [ob, who Would swell the number of entrants 
even further. Data on occupational mobility as reported by Eck (1980) show that net 
mobility accounts for about 11 ,500 additional {ob openings in a year, mostly as a re- 
sult of an excess of tramfers to other occupbtions over transfers from other occupa- 
tions; withdrawals from the labor force (nearly 10 percent of those employed in the 
occupation) {ust about balanced new entrants from outside the labor force in this 
field in which most workers are Women. Thus the tentative occupational mobility 
data does not alter the conclusion that many more people are being trained for this 
occupation than can find jobs in it* This is true even if allowance is made for some 

V 

duplication in the training data resulting from the same individual taking public 
vocotional education and subsequently completing training In the same occupation 
in a private school . Vocational educators have pbserved that many women take cos- 
metology training for avocational reasons; this may be true even of some of the 
51 ,000 who paid for training in private schools. It would be useful to know how 
many .of the graduates in cosmetology in both public and private schools looked for 
work in the field and how many actually got jobs; for this follow-up surveys of gradu- 
ates would be needed . 

In contrast to the high volume of training in cosmetology relative to {ob 
openings is the situation in the training of carpenters, our next illustration. 
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Corpenters 

\, Employment, 1978 1,254,000 

Projected employment, 1990 1 ,390,000 
Percent growth, 1978-1990 10.9 
Average annual openings^ 1978-1990 58,000 
Growth 11,000 
Replacement for deaths and retirejnents 47,000 

Avaiioble doto on completions of training, 1978: 

Public vocational education 44,625 

Private vocational education 374 

' Job Corps 1,741 

Apprenticeship 3,453 

Total 50,193> 

Current levels of training, at 50,000 annually, appear to be close to providing 

enough newly trained workers to fill the 58,000 job openings expected annually. 

Thtt is an occupation that workers enter and leave in large numbers, so that the 

»" A. ' 

difference could easily be made up by an influx of persons other th^n new trainees* 

(In Eck's data, 11 .2 percent of the carpenters switched to other occupations, but 

10 percent switched from other occupations into this one, indicating the extent of 

avaifobiiity of workers with carpenters* skills in other occupations .) There would 

be no basis for a decision to raise enrollments in vocational education programs for 

carpenters. 

Our third example, the occupation of licensed practical nurse, is one in 
which the available data indicate that enrollments may need to be expanded • 
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Licensed practical nurses 



Employment, 1978 „ 518,000 

■ Projected anployment, 1990 840,000 

Percent change, 1978-1990 62.2 

Average annual openings, 1978-1990 60,000 

Growth 26,000 

Replacement, for deaths and retirements 34,000 

Available data on completions of training, 1978: 

Public vocational education ' - 34,399 

Private vocatfonal. education 3,242 

Junior college courses 3,019 

Job' Corps 42 

Total ... 40,702 



Training for licensed practical nurses is given in State-approved courses, generally 



for one year, in addition to institutions listed above, the courses are given in 
hospitals and h^lth agencies, but we hove no data on the numbers completing such 
training. If on investigation hospitals* and health agencies* training fall short of 



ffllfng the gap between 40,000 trainees arid 60,000 openings, there Is room For ex- 



ponslon of vocational education or other existing training programs. The Eck data . 
on occupational mobility shov/ only 1.5 percent of prdcticol nurses entering from 
other occupations annually, and none transferring to other occupations, but sub- 
stantial withdrawals from the labor force and ree'ntrance into the labor force by 
practical nurses, amounting to 10 to 11 percent of the work force annually, as 
would be expected in an occupotion predominantly female. 



These three examples show the need for interpreting both the estimates of {ob 



openings and the data on current training activity cautiously, and the need to go 



beyond these data In some cases before drawing conclusions for planning vocational 
education programs* 
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F. Actual Employment Experience of Vocational Education Graduates 

Witlrall the uncertainties involved in projecting future employment trends 
and occupotional attrition, and in drawing inferences for vocational education 
planning by comparing these estimates with even more uncertain labor supply 
estimates, many vocotionai education officials would rather rely upon actual ex-* 
perience. Have the graduates of the various programs gotten jobs in the fields 
for which they were trained? How do their employment experience and earnings 
compbre with those of persons who did not take vocational education? How do 
employers evaluate their training? This information reflects the past rather than 
the future, but by that very. token is fact rather than speculation. Information 
on the employment and eomings experience of graduates could also be used to > 
compare the efficacy of different methods of teoching the same skills, and there** 

fore help to improve instructional methods. 

— " ** 

Follow-up of graduates has long been recognized in the vocational educti** 
tion comrnunity as a way of evaluating their results. Summary data on the pro- 
portion of graduates available for work who found employment in their fields or 
in related fields, atrd those unemployed, have been collected end published for 
years. Some State officials set^t out a mailed questionnaire; in other States the 
teachers were depended on to keep in touch with graduates. There was wide 
latitude in the interpretation of "related fields" --a concept which would have 
to differ from one instructional program to another. In mailed questionnaires 
it was left to the responding graduate to interpret. 
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The newly Introduced Vocational Education Data System (VEDS) requires 
follow-up on af leosf.a 20-perceni' sample of graduates, and some States do it on 
qil graduotes; moreover, data will be collected in uniform ways and compiled by 
uniform standards. Instead of asking the graduate or his teacher whether he found 
a job in a field related to his training, the actual {ob will be reported and classi-- 
fied occording to the Standard Occupational Classification system. Also, the 
VEDS system includes a questionnaire to the employer to get his vi^ on how well 
the graduate was prepared by his training; this is to provide information to meet 
the evaluation criteria specified in tKe 1976 legislation, which include whether 
the grgduate^s training was satisfactory in the eye of the employer. 

Interpretation of the results of fol(ow*-up surveys is not simple • A poor 
placement record could reflect a deficient instructional program, a temporarily 
"depressed entployment situatrdh (the projectioiw^T'demai^ 
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trends and ignore cyclical swings), failure to plan training in the light of antici-* 
pated employment opportunities, or even discrimination in employment. 

Moreover, a second look should be given to the use of the pefcentage of 
graduates whq get a job related to their training as a criterion of progrum succes.^* 
This approach is a straightforward' method in program evaluation, and is plausible 
at first glance. But it requires the ossumption that the vocational choice leading 
to taking the particular course of study represents a considered and permanent 
commitment. In fact it is common experience that many people, especially youth, 
change their minds, develop new interests, or respond to attractive opportunities 
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that arise in other fields; in such eases their getting a {ob unrelater' to their train- 

V , 

\ 

ing does not represent a failure of Hie training • 

< Ail these considerations lead to the conclusion that the results of follow- 
up surveys should be used, not as, the definitive evaluation criterion, but as a 
lead to further evaluation studies. Where the placement record for a particular 
vocational education program in a community is found to be poor, an intensive 
study should be undertaken , involving evaluation of the labor market, determining 
the attitudes of employers towards the training (not only employers who hire gradu- 
ates but also those who do not) and interviews with graduates who do>iot find em*- 
pi oyment related to their training. State or local agencies should have the capa*- 
bility to make these evaluation studies, under the aegis of advisory cohimittees on 
vocational education or State Occupational Information Coordinating Committees. 
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A recurrent problem in follow-up surveys is the failure of some graduates 
,to respond, or^ of teachen to be able to report on all of their graduates • Since 
non**response is likely to be associated with failure to get a {ob in the field, 
missing any significant number of graduates may invglidate the survey's conclu- 
sions. To control for this, it is n.ecessary to build into the survey a procedure for 
tracking down a subsample of the nonrespondenfis and getting some idea of how 
their experience compares with that of respondents . 

A well -designed and uniformly conducted system of follow-up surveys and 
evaluation studies is essential to assuring that the mission of vocational education 
is successfully carried out. 
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IV. USEOFMANPOWER pioJEaiONS FOR PLANNING 
• . VOCATIOhiAL EDUCATION 

The Roles of Notionql ond Loco! Projections in Vocational Education Planning 
The notional projections just ;;eviewed are not as pertinent to planning voca-* 
,tional educotionf as are the associated projections of the State agencies, since the 

planning is done at State and local levels. The national projections do serve the 

.» • 

i 

purpose, "however, of taking a wmmary look at the way in which training Is related 
to manpow^^r needs— i;e., how the efforts of public vocational education in all the 
States, and.qf ofher modes of cccupotional preparation, add up in relation to the 
total needs. /Geographical mobility limits the interpretation of the outcome of ef- 
forts in individual States, since those trained In one may fill jobs In another* The 

national projection, taken together with National summaries of training given by ait 

/ ' ' . . - # . 



modes, makes it possible to calculate the total impact of public vocotional educa- 
tion 0$ well as other modes of training. 

Vnis section of tHe report will discuss the use of manpower data in planning 
and evaluating vocational education. We will first review some of the problems in 

/ ■ ■ ■ ■ 

the vocational education data and then those in relating the two systems of data* 
A final section will touch on some of the organizational and institutionai aspects 
of the vocational education system that militate against an effective and flexible 
response to the changing employment situation. 
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B. Problems in Statistics of VocationQl Education 

There ore a few problems wfth the data on enrollments and completions that 
off jct their use In conjunction with the manpower data • 

(1) The common coirvof the vocational education data system is "programs" in 
the various curricula ^ iPrograms differ in content from State to State or among locali- 
ties within a State. In some cases a program consists of only o few courses, in others, 
many more, but all are listed as "programs" presumably qualifying graduates for entry 
into an occupation. This is to be expected, given decentralization of education. If 
does not interfere with local juxtaposition of supply with demad data, the most essen- 
tial planning use, but does weaken national comparisons of completions with openings. 

(2) The stotistics^cbmpiled for the Federal government by the States exclude 
some^of the completions of programs not supported^by Federal grants. The VEDS 

~coverage^i^h*mited-ta'^ogranT$~covered-b 

in some States^te exclude some rather large State- or locally-supported programs. 

(3) There is soiHe duplication of reporting between VEDS and CETA of CETA- 
sponsored students in pubtic^cocational schools (e.g., in Florida), and between VEDS 

■ \. ■ 

and the national system of statisticss^ apprenticeship when apprentices are enrolled 
in public vocational, courses for their I trade training. This may not be signifi- 
cant quantitatively, but may become more significant when national summories of 
CETA completions once more become available, ^^^^^^^v, 

(4) States vary in the detail on curriculum or program categories in witich the/ 



keep t^neir data on program completions and fol tow-up. VEDS has reduced the amount 
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of detai! rec^uired from 160 to 110 categories; there is the danger that States wiii 

* » 

follow suit and collapse the catesbries in their ovn records in such a wo/ os to moke 
comparison with manpower data difficult* 

C. Problems in Interpreting the Juxtaposed Manpower and Education Data 

Seyere problems arise when one tries to compare data from the two systems. 
This is nohsoleiy a difference arising out of the proctices of stotisticions in the two 
-mstitutionol settings^-it Is in porta difference between the two subcultures. 

(1) Specification of the mode of tr<*ining needed for entrance into various 
occupations is difficult in many cases. Where entrance to an occopatipn is controlled 
by licensure or certification which requires specified training, this is relatively clear- 
cut, although it may differ firom State to State. Most occupations, however, are riot 
licensed. Qualifications may be set by custom or labor-manogoinent agreements, buf 
employers' hiring standards are typically self-determined and responsive to ijie market. 
Employers usually have the flexibility to raise or lower standards, or to hire parttolly 
qualified workers if they cannot find fully-qualified ones* Some employers prefer one 
mode of training over others, depending on their own experience or perceptions, the 

quality of the various training institutions; in the?r community, or differences among 

''I - i 

firms in the wcy the work is perfoped, the amount of supervision provided, etc. The 
Bureau of Labor Statistics interviews a few firms, unions, trade associations or profes- 
sional societies in each of the hundreds of occupations on which it publishes outlook 
information, but does not have the resources to moke a careful survey of hiring stand- 
ords that would enable it to say what proportion of the {ob openings require this or 
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that mode and amount of training; moij^jdver, such information would be ephemeral 
and tromitory, changing with the market as well ja with the quality and availability 
of training programs. State employment security agoicies supplement the national 

* tr 

OccupQtiond Ouriook Handbook with local publications on employment opportunities / 
ond the/ get some idea of employers' standards through their placement services, so 
their information oh hiring standards with regard to training can be more helpful to 
local vocational education authorities. Finally, the latter have a responsibility to 
^ ascertain the preferences of employers in their communities and adapt the curricula 
to the market. 

(2) It is not olways possible to match curricula and occupations, since some 
skills are required in a variety of occupations. Courses are offered in skills like 
we|ding or blueprint reading that are part of the bag.of skills needed in many occu- 
— potions. Electronics is a body of knowledge, imparted through vocational courses ' 

and applicable in many technician und repair occupations. Office practice is an- 

^ ' * . 

other broad subject matter applicable to a variety .of occupation?. 

To meet this problem a number of efforts have been made to develop bridges or 

"crosswalks" from one classification r/stem to another. The issue is complicated by 

the lack of uniformity of occupational clossifiqation: until recently there were two 

j general systems in use, the census classifications^ listing about 400 titles into which 

all. job titles found in the United States were grouped, and the Dictionary of Occu- 

pational Titles (DOT) used in the public employment services, which listed as many 

as 12,000 detailed occupations. More recently a Standard Occupational Classification 
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(SOC) system for use in compiling statistics wos developed by an interagency effort * 
under the leadership of the, Office of Federal .Statistical Policy and Standards, 
which was then in the Office of Management and Budget. Over the years various 
crosswaiks were developed, one ( Vocational Education and Occupations ,J19^)^e- 
tween an earlier edition of the DOT and a contemporary Office of Education classi- 
fication system for instructional categories (Handbook No. a second ( Matching 
Occupational Classifications to Vocational Education Prooram Cod< ?s> 1975) between 
Handbook ^4o. 6 and census categories, a third ( Vocational Preparation and Occupo "' 
tiorg, 197?) between Handbook '(^. 6 and the current edition of the DOT as well as 
the census, the SOC, and the categories used by the BLS in its collection of employ- 
ment statistics by occupation (which departed from bofh the census and DOT systems) 
The ^4ational Center for Educational Statistics has recently^completed a draft of a 
new vocational educotion curriculum clossifi cation system which is intended to be 
introduced with VEDS, and thevNational Occupational Information Coordinating 

Committee is planning to develop a new crosswalk to tie it to the occupational class! 

•/ ' ' > 

fication systems in which manpower data are grouped. These bridging efforts go far 

A. 

t6 enable educators to understand and use manpower data, but problems arising out 
of the differences between bodies of knowledge and groups of skills needed for cccu- 
potions will continue to hamper communication between the subcultures. 

(3) Difficulti'3S in getting corrplete supply information have been encountered 
by State ancf local officiols. The pn>blem is to bring together on a current basis the 
enrollments and particularly completions of the several modes of training for each 
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occupation in the State and the communities. Some State Occupational Informa- 
tion Coordinating Committees are making surveys of training institutions to build 
up estimates of the total supply of graduates. In some cases proprietary schools 
consider their enrollments to be confidential information they are reluctant to 
share with competitors or the publ ic . As a result of difficulties such as th^e 
some State employment security agencies publish estimates of manpower demand - 
withoDt any supply information while others can publish data on graduates as well . 

But the problem goes beyond getting the most recent data on completions or 
enrollments. How cm each institution take into account the intentions of the 
others to expand or contract enrollments? All of them want a piece of the action. 
The coordinating committees are empowered to coordinate information/ but not 
the training programs themselves. Discussion and exchange of information may 
help achieve some coordination of training activity at a State or local level / 
but this cannot be counted on. At the national level there are no mechanisms 
for discussion (other than NOICC) and no agencies or professional groups have 
been empowered to negotiate on 'behalf of their members. 

(4) There are two problems mlti^ed to the identification of the geographi-* 
cal area for vocational education planning . The first of these is the disparity 
between the boundaries of the administrative units for vocational education 
(school districti/ cities / counties) and those of the labor market areas or metro*- 
polihan areas—the way in which manpower data are organized. Educational offi- 
cials in many cases request data on manpower needs or employment opportunities 
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in the more narrowly defined areas with which they work-- data impossible for 
the manpower officials to deliver. NOICC has recommended uniform use of 
iobor market areas, as defined by the Department of Labor. 

A more general problem Is that a very large proportion of the youth who 
take ^/ocotiono! education may get their first job in their home community, but 
ultimately move elsewhere to work. The 1960 census showed that about four out 
of ten adult men were working and living in a different county than the one In 
which they lived at the age when they were in high school; half of these were in 
a different State. If the schools plon their curricula solely on the basis of the 
occupational opportunities in a school district or other narrowly defined areas-*- 
and local' industry, which pays a good share of the tdxe^, is interested in this — 
they may do a disservice to the many who will worklelsewhere. This is tempered 
by }he fact that some of the movers are those who go to college, rather than those 
who depend on vocational education for their principal vocational preparation. 
College graduates are the most mobile part of the population, but they are a 
good deal less than 40 percent of the population, so many of the movers must 
be non-gradua^tes . Having pointed out the issue, one must confess that a formula 
for combining the occupational needs of even a lorge area and those of a broader 
region or the United States as a whole does not come readily to mind. In any 
event, planning cannot be rigidly j,eared to the narrow confines of school dis- 
tricts, counties, or even States. 
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D. Orgonizationol and Institutio r; ^! Impeaiments to Planning Vocationat 
Education in the Light of Employment Opportunities 

(1) The decentralization of control in education, a long^-standing princi- 
pie in Federal-State relations in education, is at the heart of many of the diffi- 
culties in assuring the adaptation of the training programs to the labor market 
demands. The Office of Education has tried the device of the State Plans for 
Vocational Education, which must be approved before annual funding is author- 
ized, as a woy to attain some adherence to standards, including the one relating 
to employment opportunities. This has not been effective as a means of getting 
States to pay attention to the problem, for a variety of reasons: in the early 
years after the 1963 and 1968 legislation, lack of information on manpower needs 
because the Office could get no funds from Congress to transfer to the Labor De- 
partment; later because the States, even without funds from HEW, were only 
slowly developing their programs to provide the infomfiation; at all times because 
State vocational education agencies were dependent on local education officials 
to generate the plans; and finally, because the Office of Education was not in a 
strong position to insist on gearing the plans to manpower information . The State 
plons, with or without some purported showing of data on manpower needs ^ were 
coming in and had to be approved so that funds could be sent, and of all the sins 
of omission or commission the plans embodied, inadequacy in this particular sec-^ 
tion of the plan was not an important enough issue to the Office to make it take 
a tough stand against the pressures the States and their Congressional delegations 
coulJ generate . It became evident to the States that all' they had to do was put 
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m some manpower data and pay some pro forma attention to the subject in the State 
plan and the/ could get by . 

Within the States relations between State and local educational officials 
differ; in some (e.g., Colorado and Oregon) State agencies have the ability to 
affect the local decisions on setting up new programs; in Minnesota placement of 
graduates shown by follow-up surveys determines whether courses are dropped; in 
most other States there is no central control . There are no arrangements for sub- 
State or regional planning in most of the States, so they do not coordinate with 
each other. This is illustrated by the experience of one local school, which got 
ihe idea of offeriitgTfaining in the grow ing^ccupat ion of bank teller — an attrac- 
tive program t j offer because it requires little equipment, and so lowers the aver- 
age cost of a vocational education program. This was successful; the graduates 
got jobs. Soon the surrounding school districts caught on to the idea and offered 
bank teller programs of their own, and in no time the market was saturated with 
graduates in search of bonks. This kind of healthy competition is the life of a 
free-enterprise system where profits or the lack thereof control overproduction; 
but in government, lacking such control, both graduates and taxpayers lose. 
The only control avqilabie is planning. troining on the basis of estimated {ob * 
openings, together with experience in placement. 

(2) The State and local administrators of vocational education have diffi- 
culty in using manpower data, in part because they are unfamiliar with it. They 
are most often people who started as vocational teachers and moved up in the 

72 



66 

system. Few have had training in stotisHcs, economics or labor market anal/sis, 
and many lack experience in the business or industrial world . Graduote programs 
in vocational education administration in universities, and in-service training, 
for vocational education officials should be reviewed to see whether more sys- 
tematic study of industrial economies or the labor market could be added to help 
administratore to handle this responsibility. Their more octive participation in 
SOiCCs, when the manpower data to be used in their planning are specified, 

might aid in their understanding of the data. f 

I 

(3) Vocational education administrators have very limited ability to adjust 

: 

their'pfograrre~fl^ by information on employment 

opportunities. Curfoiling or eliminating programs is not easy when tenured 
teachers with single specialties are employed in the system. Expensive equipment, 
difficult to buy in the first place ond to abandon once bought, imposes similar 
rigidities. In smaller communities schools cannot provide training for occupa- 
tions in which there ore only a few local job openings annuoJIy because classes 
would be too small to warrant assigning a teacher or a classroom. These reali- 
ties help to explain why the same courses are offered year in and year out. 

V. CONCLUSIONS AND WcOAdMENDATlONS 

This review has shown that, with all the uncertainties, inaccuracies and 
shortcomings inherent in projection^ they are not the principal source of difficul- 
ties in planning vocational education in the light of employment opportunities. 
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There is a reasonable expectation that the quality of the projections can be im- 
proved if data collection (like the occupational employment statistics survey and 
occupational mobility surveys) can continue and as research into method yields 
results. A national Federal -State cooperative mechanism for making projections 
is now in place and functioning, so that improvements in methods can find their 
way into practice . 

Difficulties lie in the next step of drawing the implications of the prelec- 
tions for programming vocational education. They arise from the institutional 
structure of vocational education, and from the difficulties of bridging the two 
worlds of education and economics. Some of these can be overcome with work 
to improve the statistics of vocational education and identify the relationships 
of curricula to occupations. Others are more intractable, arising out of the tra- 
ditional Federal-State relationships in education and the rigidities—many of them 
inevitable—in managing school systems in tens of thousands of local jurisdictions • 

The h4ational Occupational Information Coordinating Committee and its 
State counterparts have an essential role in giving leadership and stimulation to 
program improvements both on the demand side and on the supply side, and in 
coordinating development of data on both the labor market and the educational 
system that can be compared and analyzed. 

A number of recommendations for improvement of the information system 
were implied by this review. 

i 
I 

The Department of Labor should assure that the OccupatJonal Bnployment 
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Statistics collection can be extended to all the States, and its continuing funding 
should be ossured« Funding difficulties have resulted in part from the fact that 
the data serve not only the Department's own manpower training programs but 
also the vocational education community; at a time of budget stringency there is 
a natural tendency to see if you can't top the other fellow for some of the cost. 
^ Thus, the very fact that the program is so widely useful is interfering with its be- ^ 
ing able to get sound financial support. The Congress, whose mandates to base 
training on realistic infonmation the program is designed to fulfill, has a special 
responsibility here . Compared to the billions of dollars spent on education and 
training, the costs of getting adequate infonmotion to administer the programs 
are not excessive. 

Now that the basic design of the survey has been developed, and several 
cycles of data collection completed, it is essential to get the research on occu- 
pational composition under way. As a first step, minimum information on the 
types of production process used, or other variables that explain differences in 
occupational 'composition within industries, should be added to the survey ques- 
tionnaires. 

Five-year projections of demand by occupation should be made in addition 
to the more ambitious, and probably Ic^ reliable, projections for ten or more 
years. 

. . Research on occupational and geographical mobility should be pushed vig- 
orously, so that a better understanding of the labor supply in each occupation is 
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attained, and so that net out-*mobility and net-^outmigration can be adequately 
accounted for m estimating job openings for newly-trained workers. In addition 
to further research by the Bureau of Lobor Statistics, the Employment and Training 
Administration, which funds manpower research outside the government, should 
also help by emphasizing this area of study. 

improvementr. in methods of protecting State qnd local employment should 
also be sought by research, along lines indicated by a study cited in this paper, 
funded by the Employment and Training Administration (Harvey Goldstein, 1980). 

The Department of Education should strengthen its newly developing Voca- 
tional Education Data System (VEDS) to attain more complete and uniform statis- 
tics on completions and enrollments by type of training . Infomiation on training 
not coming under State plans should be collected, since it is essential in evalu- 
ating the labor supply component of future employment opportunities. Duplica- 
tion of reporting of CETA-sponsored trainees should be flagged in the statistics 
so that an unduplicated count of complettons in each occupational field can be 
made. More occupational detail should be tabulated so that supply/demand 
analysis can be made for ail occupations significant in vocational education. 

State agencies and State Occupational information Coordinating Commit- 
tees should assure that all institutions providing occupational training submit in- 
formation on their completions, if not their enrollments, by field, so that the total 
contribution of training to the supply of new workers can be estimated . ^ 

All States should assure that currently revised and up-to-date vocational 
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guidance Information on all important local occupations will be provided to students 
and other prospective trainees in all vocationallyoriented education and training 
programs* The information should more clet^rly indicate the future employment 
opportunities in each occupation* To the extent possible, the quantitative esti-* 
motes of job openings and supply provided to education and training authorities 
should be given to individuals as well, to strengthen the generalized statements 
on employment opportunities now included in vocational guidance publications* 

The results of surveys of the subsequent employment -experience of graduates 
should be followed Up by intensive studies in States and locbl areas to determine 
the reasons why groduotes do not get jobs in their fields • 

Failure to use manpower projections by vocational education officials has 
been attributed to their lock of understanding or even suspicion of the estimotes, 
as well as failure of the estimates to focus on the needs for information as seen by 
people in the field of vocational education* Greater participation of State and 
notional officials in the design and planning of work in the projections should 
contribute both to their usefulness, and to their actual utilization. 
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Appendix Table 1 . Annuo! Average Job Openings, 1978-1990^ in Mojor Occupations 
for Which There Are Vocational EducdHon Instructional Programs 



Vocational 
education 
code 



Annual average [ob openings, 1978-1990 

Emplo/nient Replacement 
change needs 



Total 
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Agricultural Occupations 
Formors / farm managers and farm 

laborers 
Form equipment mechanics 
Forestry technicians 
Range managers 
Foresters 

Dis tribution Occupations 
Sales worken, total 
Public relationf workers 
Display workers 
Automobile sales workers 
Automobile service advisors 
Bank officers and managers 
Security sales workers 
Floral designers 
Retail trade sales workers 
Wholesale trade sales workers 
Buyers 

Purchasing agents 
Collection workers 
Hotel nianag«3 and assistants 
Hotel front office clerks^ 
Bellhops and bell captains 
Manufacturers' sales workers 
Insurance claim representatives 
Insurance agents, jokers and 

underwriters 
Gasoline service station attendants 
Ileal estate agents and brokers 
rjine reservotion and passenger 
ag^ls 
Airline mght attendants 
Railroad stotioocgents 

irRrdty^xissrftiyenL::^ 
Local transit bus driven 




01 .0301 
01 .0601 
01 .0608 
01 .0700 



04.0100 
04.0100 
04.0300 
04.0300 
04.0400 
04.0400 
04.0500 
04.0800 
04.0800 
04.0800 
04.0800 
04.0800 
04.1100 
04.1100 
04.1100 
04J200 
04.1300 

04.1300 
04.1600 
04.1700 




109,000 
3,500 
700 
200 
1,400 



400,000 
7,500 
3,250 
10,400 
1,100 
28,000 
5,500 
4,200 
226,000 
40,000 
7,400 
13,400 
4,600\ 
8,900 
5,400 
600 
21,700 
-10,250 




04.1900 
04.1900 
- 04.1 90a 
04.1900 



33 , 000 
1,300 
300 
100 
500 



142,000 
2,600 
1,300 
3,500 
500 
15,000 
900 
1,700 
78,000 
10,000 
2,200 
6,800 
1,400 
2,100 
1,700 

- 100 
8,000 
5,600 

9,500 
-. 1 ,600 
10,000 

700 
2>300 

- 300 
25 

1,200 
0 



142,000 
2,200 
400 
100 
900 



258,000 
4,900 
1,950 
6,900 
600 
13,000 
4,600 
2,500 
148,000 
30,000 
5,200- 
6,600 
3,200 
6,800 
3,700 
700 
13,7QQ 
4,650 




1,500 
2,500 
100 
475 
1,900 
4,300 
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Vocational ^"""oi average job openings, 1978-1990 

education Employment Replacement 

code^ Totaf change needs^ 



Haaith occupoticxis 










Dental ^istanfs 


07.0101 


11,000 


6,30Q 


4,700 


Oenfdi h/gienish 


07.0102 


6,000 


2,500 


3,500 


•til • • 

Dental ioboraiory technicians 


07.0103 


2,800 


1,900 


900 


AAedical laboratory workers 


07.0200 


14,800 


4,600 


10,200 


Registered nurses 


07.0301 


85,000 


43,000 


42,000 


Licensed practical nunes 


07.0302 


60,000 


26,000 


34,000 


Nursing aides, orderlies and 










attendants 


07.0303 


94,000 


45,000 


49,000 


Operat^rig room technicians 


07.0305 


2,600 • 


1,400 


1,200 




07 0^1 


1 100 




700 
/ uu 


Physical therapy ^istants 


07.0402 


400 


200 


200, 


Medical record tischnictans and 










clerks 


07.0499 


4,900 


1,300 


3,600 


Radiologic (x-itiy) technologists 


07.0501 


9,000 


3,300 


5,700 


Dispensing opticions ! 


07.0601 


1,200 


600 


600 


Ophthalmic laboratory technicians 


07.0601 


1,400 


500 


, 900 


Optometric assistonts 


07.0603 


1,200 


500 


700 


Electroencephalogrophic tech- 










nologists and technicians 


07.0901 


500 


300 


200 


Respiratory therapy workers 


07.0903 


5,000 


. / 2,300 


2,700 


Funderal directors, and embalmers 


07.0909 


2,200 


0 


2,200 


Occupational Heme Economics 










Hotel housekeepers and assistonts 


09.0205 


2,000 


800 


-1,200 
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Office Occupotions 
Clerical workers, total 

.Bookkeeping workers 14.0102 

Bonk clerks 14.0T02 

Railroad station agents - 14.01 03 

CoshienT 14.0103 

Office machineroperatars 14.0104 

Bonk tellers 14.0105 

. Computer operating personnel 14.0201 

Program men 14.0203 

Systems ana! ysts 1 4 . 0204 

File detks 14.0302 

Sfotistical clerks 14.0303 
Telegraphers, teiepHoners and 

tower op«|al9rsi[faiIroacl) 14.0401 



1,383,000 
96,000 
45,000 
(see 04.1900) 
119,000 
9,700 
17,000 
12,500 
9,200 
7,900 
16,500 
23,500 



50 



400,000 
18,000 
21,000 

58,500 
3,500 
4,000 

- 100 
6,100 
5,700 
5,100 
8,200 

- 250 



983,000 
78,000 
24,000 

60,500 
6,200 
13,000 
12,600 
3,100 
2,200 
11,400 
15,300 

300 
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Vocational 
education 
code! 



Annual average job openings^ 1978->1990 

Employment Replacement 
Total change needs^ 



Office occupotions (cont.) 

Postal clerks U.0403 

. AAail carrier^ 14.0403 

Receptionists 14.0406 

Library technicians and osststcnts 14.0499 
Medical record technicians and 

clerks 14.0499 

Shipping and receiving clerks 14.0503 

StDck clerks 14.0504 
Personnel and labor relations 

worken 14.0602 

Secretaries and stenographers 14.0602 

Credit managers 14.0899 

TypJsh 14.0900 
Col 1 ect ion workers 

Technical Occupation , 

Engineering and science technicians 16.0100 

' Electrical technicians 16.0107 

Electronic technicians 16.0108 

Computer service tachnicians 16.0108 

Registered nunes 16.0305 

Airplane pilots 16.0601 

^ Fir* and fire safety technicians 16.0602 

Forestry techn ic ians 1 6 . 06 03 

Pol ice science 1 6 .0605 

Trgdes and Industrial Occupations 

Air conditioning/ refrigeration 
ond hieating mechanics 

Appliance repairers 

Automobile body repairen 

Automobile painters 

Automobile mechanics 

Ttvck Qfi4 bus mechanics 

Airplane mechanics 
■ Air trdfffc controllers 
■ Bus tne^ machine repoirers 
Tlnterior des^nm ^ 



2,000 
• 7,000 
—41,000 
7,700 

4,900 
22,000 
23,000 

17,000 
305,000 
2,200 
'''' 59,000 
14.9900 (see 04.0800) 



23,400 
(see 17.1400 etc) 
(see 17.1503) 

5,400 
(see 07.0301) 

3,800 
{see 17.2801) 
(see 01 .0601) 
(see 17.2802) 
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OUploy <ybrkera 
]) IndttitTial 'designers 
Merchant marine sglioro 



17.0100 
17.0200 
17.0301 
17.0301 
17.0302 
17.0302 
17.0401 
17.0403 
17.0600 
17.0701 
17.0702 
17.0703 
17.0801 
-;17.0802 



8,200 
■ 6,900 
7,800 
2,000 
37,000 
6,800 
. 3,500 
700 
4,200 

3,6t)0 

(see 04.0100) 
550 
- 250 
700 
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- 4,000 
1,000 

14,000 
1,000 

1,300 
8,800 
7,800 

6,000 
138,000 
600 
17,000 



12,700 

4,800 
2,800 



2,900 
. 2,900 • 

4,300 

1,000 
16,000 

3,300 

1,100 
400 

2,950 

17400 

200 

- 700 

- 50 



6,000 
6,000 
27,000 
6,700 

3,600 
13,200 
15,200 

11,000 
167,000 
1,600 
42,000 



io,7oa 

600 
'1,000 



5,300 
4,000 
.3,500 
1,000 
21,000. 
3,500 
2,400 
300 
1,250 
2,200 

350 
450 
-750 
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Vocational ^"""^1 average {ob openings^ 1978-1990 
education Employment Replacement 

code^ " Total change needs2 



Trades end Industrial Occupations (cent.) 
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Photographic laboratory occupations 


17.0900 


2,700 


900 


1,800 


Carp6nters 


17.1001 


58,000 


1 1 ,000 


47,000 


Electricians, construction 


17.1002 


12.900 


5,000 


7,900 


Electric sign repairers 


17.1002 


700 


300 


400 


Bricklayers, stonemasons and 










marblesetters 


17J004 


6,200 


1,300 


4,900 


Tifesetters 


17.1004 


1,800 


1,000 


800 


Painters 


17.1005 


26,000 


6,000 


20,000 


Paperhangers 


17.1005 


1,500 


200 


1,300 


Plasterers 


17.1006 


1,100 


200 


900 


Plumbers and pipefitters 


17.1007 


20,000 


7,000 


13,000 


Roofers 


17.1010 


4,500 


2,200 


2,300 


Insulation workers 


17.1099 


2,600 


1,600 


1,000 


Ironworkers 


17.1099 


4,100 


2,200 


1,900 


Cement masons and terrazo workers 


17.1099 


4,400 


2,300 


2,100 


Construction laborers 


17.1099 


49,000 


10,000 


39,000 


Floor covering installers 


17.1099 


3,200 


1,800 


1,400 


Glaziers (construction) 


17.1099 


, 1,000 


500 


500 


Millwrights 


17.1099 


4,700 


1,900 


2,800 


Boilermcking occupations 


17.1099 


3,100 


1,600 


1,500 


Building custodians 


i7.noo 


176,000 


38,000 


138,000 


Drafters 


17.1300 


11,000 


5,900 


5,100 


Maintenance elech'icians 


17.1400 


15,500 


7,000 


8,500 


>• •all t tl I* 

une installers and cable splicers 


17.1402 


600 


100 


500 


Signal department workers (railroad) 


17.1402 


450 


100 


350 


Telephone and PBX installers and 










repairers 


'17.1501 


3,000 


1,700 


1,300 


CentroLoffice "crafr occupations 










' (telephone) 

Central office equipment installers 


17.1501 


1 ,000 


- 400 


1,400 


r 

i 








(talephone) ^ 


17.1501 


- 100 


- 300 


200 


Television and radio service 










technicians 


17.1503 


6,100 


2,900 


3,200 


Blue^olior worker supervisors 


1/^,1700 


69,000 


21,000 


48,000 


Compositors 


17.1901 


3,900 


- 1,900 


5,800 


Lithographers 


17.1902 


2,300 


1,400 


900 


Printing press operators and 










assistants 


17.0902 


5,000 


I72OO 


3,800" 


Photoengravers 


17.1904 


150 


- 50 


200 


Bookbinders and bindery workers 


17.1906 


2,600 


100 


2,500 


Ophthalmic laboratory technicians 


17.2101 


(see 07.0601) 






Oripensing opticians 


17.2t0t 


(8ee07.0601) 







> 
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Vocational average job openings^ 1978-1990 

education Empioyment Replacement 

codel Total change needs^ 



Trades and Industrial Occupations (cont .) — 



Boot and engine mechanics 


17.2200 


1 AAA 

1 ,000 


400 


Ann 
ouu 


Molders 


17.2301 


500 


1 AA 

100 


J AA 

400 


Coremakers 


17.2301 


350 


50 


oUU 


All-round machinists 


17.2302 


21,000 


-y AAA 

7,000 


1 A AAA 

14,000 


Instrument makers (mechanical) 


17.2302 


300 


1 AA 

100 


OAA 

200 


AAachine tpol operators 


17.2302 


19,600 


r ZAA 

5,600 


1 A AAA 


Set-up workers (machine tools) 


17.2302 


3,000 


1,400 


1 Z AA 

1 ,600 


Sheet metal workers 


17.2305 


3,500 


1,700 


1 ,800 


Welders 


17.2306 


35,000 


19,000 


16,000 


Tool-ond-die makers 


17.2307 


10,400 


i OAA 

4,800 


0,oUU 


Electroplaters 


17.2399 


800 


0 


800 


Forge shop occupations 


17.2399 


2,000 


200 


1 ,800 


Blacksmiths 


17.2399 


300 


- 300 


600 


Inspectors (manufacturing) 


17.2400 


35,000 


11,500 


23,500 


Barbers 


17.2601 


9,700 


1,600 


8,100 


Cosmetologists 


17.2602 


28,500 


6,900 


21 ,600 


Firefighters 


17.2801 


7,500 


3,900 


3,600 


Polic^officers 


17.2802 


16,500 


8,500. 


8,000 


State police officers 


17.2802 


1,800 . 


1,000 


800 


Guards 


17.2802 


/U,UUU 


on onn 


CA AAA 
,UUV/ 


Construction inspecta-s (government) 


17.2899 


2,200 


800 


1,400 


Health and regulatory inspectors 








3,800 


(government) 


17.2399 


5,800 


2,000 


Cooks and cheis 


17.2902 


86,000 


31,000 


55,000 


Meatcutters 


17.2903 


'5,200 


- 1,400 


6,600 


Waiters and waitresses 


17.2904 


, 70,000 


21,000 


49,000 


Food counter workers 


17.2904 


34,000 


15,000 


19,000 


Boiler tenders 


17.3200 


2,800 


0 


2,800 


Stationary engineers 


17.3200 


7,700 


600 


7,100 


Shoe repairers 


17.3402 


1,600 


- 100 


1,700 


Upholsterers 


17.3500 


1,100 


0 


1,100 



1 Vocational education codes are from U.S. Department of Health, Education, and Wel- 
fare and U.S. Deportment of Labor, Vocotional Education and Occupations (1969). 

^Replacement needs include openings arising from deaths, retirement, and other separa- 
_ - tions from the labor force. Does not include transfers to other occupations. 
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